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Pabouast mporpamma cocraBiena B coorserctBuu ¢ ®I'OC OO0 s 8-9ximaccoB OCHOBHOTO
obmrero oOpa3oBaHus, OCHOBHOI 00pa30BaTeIbHON MPOTPAMMEI MO MPEAMETY « XUMUS AJIS
8-9 ximaccob MBOY «I'mmnazust Nel0 3MP PT», aBTopckoii nporpammsl ['abpuemnsaa O.C.
Conepxxanue y4eOHOro MpeaMeTa CTPOUTCS B COOTBETCTBUM C yuyeOHUKaMH, Y4COHBIMHU
NOCOOMSIMU U3 UMcia BXOIAUIMX B (eaepalbHbli NepeueHb YUeOHUKOB, PEKOMEHIYEMbIX K
UCIIOJIb30BAHHUIO.

IlosicHuTeNbHAS 3aNMUCKA

JlanHast pabouasi mporpaMMa OpUEHTHpOBaHa Ha ydammxcs 8-9 KilaccoB M cOCTaBieHa Ha

OCHOBE CJIEIYIOLIUX TOKYMEHTOB:

1. ®enepanpHbiM 3ak0oHOM OT 29.12.2012 r. N 273-®3 "O6 obpazoBanuu B Poccuiickoi
Oepnepanun"

2. ®enepadbHBIM TOCYAAPCTBEHHBIM CTaHIAPTOM OCHOBHOTO  0OmIero oOpa3oBaHUs
(ITpukaz MOuH Ne1897 ot 17.12.2010)

4. IlpumepHas ocHOBHas OOpa3oBaTelibHAs MpPOrpaMMa OCHOBHOTO OOLIEro 0Opa3oBaHUS

(omoOpena permenueM (deaepaabHOro y4eOHO-METOAUYECKOr0 OOBEIUHEHHS IO O0IIeMYy

oOpa3zoBanuto (mpotokoi ot 08.04.2015 r.  Nel/15 B pemakiuu nporokona Nel/20 or

04.02.2020 1.),

5. Ilpumepnast ocHoBHass oOpa3oBaTeiibHAs MporpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMs

(omoOpena pemieHueM (eaeparbHOTO0 Y4eOHO — METOJAMYECKOTO OOBEIWHEHHS 10 00IIeMy
oOpa3oBanuto, mpotokoi oT 8 ampens 2015 r. Nel/15),

6. [IpumepHast mporpaMMa TIO YYE€OHBIM TpeaMeTaM. XuMus. 8-9 Kiacchl: MPOEKT.- 2-€
u3l., nopad. M.: IIpocsemienne, 201 1. (CtangapThl BTOPOTO MOKOJIEHUS).

7.ABTOpCKas nporpamMma  O.C.I'aGpuensina, coorBeTcTBylomas  DenepaibHOMY
['ocynapcTtBeHHOMY 00pa3zoBaTelbHOMY CTaHAApTy OCHOBHOTO  00miero oOpa3oBaHus U
nomnymieHHass MuHucTepcTBOM oOpa3zoBanus u Hayku Poccuiickoii denepannn («[Iporpamma
OCHOBHOTO 0011er0 00pa3zoBaHusi. XuMus. 8-9 Kiacce»)

8. Jlummm YMK mno xumum ans 89 kiaccoB cucCTeMbl Y4eOHUKOB «BepTukamby.
(O.C.T'abpuensa «Xumun» 8 u 9 ximacc. — M.: [Ipocsemienue, 2019).
9. Vuebnsiit mian MBOY «I'umnazust Nel10 3MP PT» na y4eOHbIl roa

PaGouass mporpamma pa3paboTaHa C y4eTOM aKTyalbHBIX 3a7a4 BOCIUTaHMUSI,
oOyYeHHsS W Pa3BUTHS OOYYAIOIIMXCS, WX BO3PACTHBIX M MHBIX OCOOCHHOCTEW, a TakKke
YCIIOBH, HEOOXOAMMBIX IS Pa3BUTHSI UX TUYHOCTHBIX U TIO3HABATEIHHBIX KAYECTB.

B Paboueii mnporpamme TmpeaycCMOTPEHO JalibHEWIee pa3BUTHE BCEX BUIOB
JESITEIIbBHOCTH OOy4YalolInuXCsi, TMPEACTABICHHBIX B MporpaMMmax HaydajibHOTO OOIIEero
o0Opa3zoBaHusl.

[lenn xumuveckoro oOpa3oBaHusl B OCHOBHOM IIKOJIE (pOpMynUpyroTCs Ha
HECKOJIbKUX YPOBHSX: III00ATbHOM, METANPEAMETHOM, JIMYHOCTHOM U TIPEIMETHOM, Ha
ypOBHE TpeOOBaHMIA K pe3yabTaTaM OCBOCHUS COACPKAHUS MPEIMETHBIX IMTPOTPaMM.
OcHoBHOe ofmiee oOpazoBaHMe - BTOpas CTyNeHb oOmero ooOpazoBanus. OnHOW U3
BXHEHWINTMX 3a/la4 3TOT0 dTama SBISIETCS IMOATOTOBKA OOYYAIONIMXCS K OCO3HAHHOMY W
OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U PO ecCHOHAIBHOTO myTH. O0yuaronirecs J0HKHbBI
HAyYUTHCS CaMOCTOSITEJIbHO CTaBUTh 1M W ONPEAENATh MYyTH WX JOCTHKCHUS,



UCIIOJIB30BAaTh MPHUOOPETCHHBIM B IIKOJE OMBIT ACATEIBHOCTH B pPEaJbHON JKM3HH, 3a
paMKamM# y4eOHOTO Ipolecca.
['naBHBIE 11€TM OCHOBHOT'O 00111€TO 0OOpa30BaHUS COCTOSAT B:

1) ¢opmupoBaHMHM  IIEJIOCTHOIO  TPEACTABICHHS O MHpE, OCHOBAaHHOTO  Ha
MPUOOPETEHHBIX 3HAHUSIX, YMEHUAX U CIIOCO0AX IEATEIbHOCTH;

2) nproOpeTeHHH OIbITa Pa3HOOOPa3HOH JIEATEILHOCTH, IIO3HAHUS U CAMOITO3HAHUS;

3) mOArOTOBKE K  OCYIIECTBJICHHUIO  OCO3HAHHOI'O  BBIOOpAa  WHAWBHUIYaTbHON
00pazoBaTeIbHON WK TPOPECCHOHATEHON TPACKTOPHH.
Bonbuioil Bkiag B JOCTHKEHUE TJIABHBIX II€JIEd OCHOBHOI'O OOIEro oOpa3oBaHMs

BHOCUT U3YUYCHUC XNMUMU. KOTOpO@ IIPpU3BaHO 00eCIIeYnTh:

1) dbopMHpOBaHHE CHUCTEMbl XHMHUYCCKHX 3HAHMA KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIONIMXCS, WX HWHTEUICKTYAIbHOE W HPABCTBEHHOE
COBEpIICHCTBOBAaHUE, (OPMUpPOBAHHWE Yy HHUX TyMAHUCTUYECKUX OTHOIICHUN U
HKOJIOTHYECKH 11€7IeCO00Pa3HOT0 MOBEICHUS B OBITY U TPYIOBOM 1€ TEIHHOCTH;

3) BBIpaOOTKY MOHUMAaHHS OOIICCTBEHHOW MOTPEOHOCTH B PAa3BUTHH XHMHHU, a TaKKe
dbopMupoBaHUE OTHOIICHUS K XHUMHH KaK K BO3MOXHOW oOmactu Oynymiei
MIPAKTUYECKOU IeITENIbHOCTH;

4) dbopmupoBaHHE YMEHHI 0€30MaCHOTO OOpAaIICHHSI ¢ BEIISCTBAMH, UCIIOIb3YEMbIMHU B
IMOBCEIHEBHOM KU3HU.
easaMu U3y4eHNs] XUMAHA B OCHOBHOM IIIKOJIE SIBJITFOTCSL:

1) dopmupoBanue y 00ydaromUXCcs YMEHUS BUACTh M IIOHUMATh IIEGHHOCTh 0Opa30BaHUs,
3HAYUMOCTh XUMHUYECKOTO 3HAHUS i1 KaXJOro YeJIoBeKa HE3aBHCHMO OT €ro
npodeccuoHanbHON AESITEIbHOCTH; YMEHUS pa3inyaTh (PakThl U OLIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh UX CBSI3b C KPUTEPUSMH OLEHOK U CBA3b KPUTEPHUEB C
OTIpe/IeNIEHHOM CUCTEMON LIEHHOCTEN, (POPMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2) ¢dopMupoBaHUE y 00YyYaIONIUXCS ETOCTHOTO MPEICTABICHUS O MHPE U POJIA XUMHH B
CO3JIaHMHM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHbI MHUpA; YMEHUS OOBACHATH
00BEKTHI U MPOIECCH OKPYXKAIOIIECH ACHCTBUTEIBHOCTH — MPUPOIHON, COLMAIBHOM,
KYJbTYPHOU, TEXHUYECKON CPeIbl, UCIONB3YS JUIsl TOT0 XUMUUECKUE 3HAHUS;

3) mpuobOpeTeHHEe OOYYAIONIMMHUCS OIBITa Pa3HOOOPa3HOW JAEATEIBHOCTH, MO3HAHHUS U
CaMOTIO3HAHMSI; KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHTHOCTEH), HMMEIOIIUX
YHUBEpCAJIbHOE 3HAYEHUE ISl PA3IMUHBbIX BUJAOB JIEATEIbHOCTU: PELICHUS MpoOieM,
MPUHATHS PEUISHUH, MOKCKa, aHaau3a 1 00paboTku HHPOPMAITUU, KOMMYHUKATUBHBIX
HABbIKOB, HaBBIKOB W3MEpPEHUH, COTpyIHUYECTBa, O€30MacHOro oOpalleHus ¢
BEIIECTBAMU B NTOBCEHEBHON KU3HU.

OCHOBHBIMM HIEAMH YYEOHOTO MTpeAMeTa XUMHUS SIBIISIOTCS:

O MaTepHaIbHOE €AUHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX TEHETUYECKAsl CBS3b;

O MPUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXK/Y COCTaBOM, CTPOCHHEM, CBOMCTBAMHU,
IOJIy4YEHUEM U IIPUMEHEHUEM BEIIECTB;

O MO3HABAEMOCTh BEUIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSA XUMUUYECKUX PEAKIINM;

O 00BSICHSIOMIAS U POTHO3UPYIONIAS POIb TEOPETUUECKUX 3HAHUN TS
(haKTOJIOTMYECKOTO MaTeprasia XUMHUH JJIEMEHTOB;

O KOHKPETHOE XMMHYECKOE COEIUHEHHWE KAaK 3BEHO B HEIPEPBIBHOM LIEIHU
MPEBPAILCHUN BEUIECTB, YYACTBYIOIIEE B KPYrOBOPOTE€ XHMHUYECKUX OJJIEMEHTOB U
XUMHYECKOU ABOJIIOLINH;



O 00BEKTUBHOCTH U MO3HABAEMOCTh 3aKOHOB MPUPO/Ibl; 3HAHUE 3aKOHOB XUMUU
MO3BOJISIET YIPABJISTH XUMUYECKUMH MPEBPALLICHUSIMHU BEIIECTB, HAXOAUTh SKOJIOTUYECKU
Oe30macHbIe CIIOCOOBI MMPOU3BOACTBA U OXPAaHBI OKPYKAIOIIEH CPebl OT 3arpsS3HEHNUS;

O B3aMMOCBSI3aHHOCTb HayKH U MPAKTUKHU; TPeOOBaHUS MPAKTUKU — JBUKYILAS CHIIA
Pa3BUTHUS HaYKH, YCIIEXU MPAKTUKU OOYCIOBJICHBI JTOCTHKEHUSIMH HAYKHU;

O pa3BUTHE XHUMHYECKON HAyKH W XHUMHU3AIUS HAPOJHOTO XO3MMCTBA CIIyXaT
MHTEpecaM ueJioBeKa U OOIIecTBa B 1IEJI0OM, UMEIOT T'YMaHUCTHUECKHUI XapaKTep W MPU3BaHbI
CIOCOOCTBOBATh PELIEHUIO TTI00aJIbHBIX IPOOJIEM COBPEMEHHOCTH.

OTH UJIEU PEATU3YIOTCS IIyTEM JTOCTHUKEHHUS CIEIYIOIIUX LEeH:

dbopMUpOBaHHE y yYalIUXCsl XUMHUYECKONW KapTHUHBI MHpa KaK OpPraHMYeCKOW YacTH
€ro 1EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBI;

pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, HHTEIUIEKTYaJbHbIX ©  TBOPUYECKUX
CIIOCOOHOCTEH ydYalluxcsi B IMpoIlecce M3YYeHHs MMU XMMUYECKOM HayKu M ee BKJIaJa B
COBPEMEHHBIN HAy4YHO-TEXHUYECKHUU IPOrpecce;

dbopMupoBaHHe Ba)XKHEHIIMX JIOTHYECKUX OIEpalii MbIIUICHUs (aHalu3, CHUHTE3,
0000111eHue, KOHKPETU3allysl, CpaBHEHUE U JIp.) B IPOLECCE MO3HAHUS CUCTEMBI BaXKHEHIINX
TIOHATHUH, 3aKOHOB M TEOPHI O COCTaBE, CTPOCHHH M CBOMCTBAX XMMHUUYECKUX BEIIECTB;

BOCIIUTaHHE YOEKIEHHOCTH B TOM, YTO NMPUMEHEHHUE MOTYyYEHHBIX 3HAHUM U YMEHUI
10 XUMUU SIBISIETCA OOBEKTUBHON HEOOXOIUMOCTBIO JUIsl O€30MacHON pabOThI C BEIIECTBAMU
Y MaTepuajgaMu B ObITY U Ha IPOU3BO/JICTBE;

IIPOCKTUPOBAHUE U pealu3alusi BBIMIYCKHUKAMH OCHOBHOM IIKOJBI  JIMYHOM
o0pa3oBaTebHOM TpaeKTOpUU: BBIOOp mpoduist o0ydeHus B CTapiiedl IIKoJe WIN
npodeccuoHanbHOT0 00Pa30BaATEIBLHOTO YUPEIKICHUS;

OBJIaJICHUE KJIIOYEBbIMU KOMITETCHITUSIMU (yueOHO-TI03HABATEIbHBIMU,
MH()OPMaIIMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMU).

OCHOBHBIMM 3aJaYaMM JJI1 OCBOCHHSI 0230BOTO YPOBHS XUMUH 32 9 KIlacc SBISIOTCS:

- 3HAKOMCTBO WM Pa3BUTHUE CBEICHUM O CBOMCTBAax KJIACCOB BEIIECTB — METAJLIOB U
HEMETAJJIOB (IIEJIOYHBIX U IIETI0YHO3EMENbHBIX METAJUIOB, TAJIOIN€HOB M MHOTHX JPYTUX
HEMETAJJIOB).

- paclIMpeHUe NPEACTABICHUNM O CBOMCTBaX BAXHBIX B HAPOJHOXO35HMCTBEHHOM
OTHOIIICHUE BEMIECTB.

- yriyOlieHHWe 3HaHMM O 3aKOHOMEPHOCTSX IMPOTEKAaHUS peakiud U HX
KJIacCH(pUKAITIH.

JlocTrkeHue TIOCTABIICHHBIX IIelied M 3a7ad, YCIEIIHOE OBJIaJICHHe Y4eOHBIM
COJIep’KaHUEM TpeMETa MPEIIoIaraloT UCIOIb30BaHUE PA3HOOOPA3HBIX CPEACTB U METO/IOB
oOydeHusi. OCHOBHBIE METOJIbI OOYYEHHUS OCHOBAaHbl HAa CHUCTEMHO - JESATEIbHOCTHOM
MOJXO0JIe: METOJ| MPOCKTOB W HCCIEAOBAHUMA, METOJMKa MPOOJIEMHOTO U Pa3BUBAIOIIETO
oOyueHus, pednexkcuBHble MeToAbl. Ocoboe 3HaueHHe MPUOOPETAIOT METOMABI JTUYHOCTHO-
OPUCHTHPOBAHHOTO  OOYYCHHS,  IIOMOTAIOIIME  PACKPBITUIO U KOHKPETU3AIUU
paccMaTpUBaEMbIX TIOHSTHIA U TTOJOXKEHUHN, CBSA3U 000OMEHHBIX 3HAHHUN MPEMETA C JIMYHBIM
COIMAJIBHBIM OMBITOM.

OO0mas xapakTepuCcTHKA Y4e0HOTr0 MpeaAMeTa XUuMHs

B cootBercTBUM ¢ DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM
OCHOBHOTO 00111er0 00pa30BaHus ydaluecs OBIAIOT TAKMMHU IMO3HABATEILHBIMHU yUeOHBIMU
NEUCTBUSIMHU, KaK yMeHHE (HOPMYIHPOBATH MPOOIEMY U THUIIOTE3y, CTABUTH IIEJIM U 3a7a4H,



CTPOUTH IUIAHBl JOCTHKEHUS 1€JIed MW pEIIeHHUs IIOCTABJICHHBIX 3a/1ad, IPOBOJIUTH
JKCIIEPUMEHT M Ha €r0 OCHOBE JENaTh BBIBOABI M YMO3AKIIOYECHUS, NMPEACTABIATh UX U
OTCTaMBaTh CBOI0 TOYKY 3pEHHUS.  Ydalluecs  OBJAJCIOT IPUEMaMH, CBA3aHHBIMU C
OIpEJICIICHNEM IIOHATHM: OTpaHUYMBATh WX, ONUCHIBATh, XAPAaKTEpU30BAThb U CPAaBHUBATH.
[Ipn wn3y4yeHUM XMMHUHU B OCHOBHOW IIKOJIE yYalllUecs OBJIAJCIOT YUYEOHBIMU JEUCTBUIMU,
MO3BOJIIOIIMMU MM JIOCTUYb  JIMYHOCTHBIX, MPEIMETHBIX M  METalpeIMETHBIX
o0Opa3oBareNbHbIX  pe3ynbTaToB. (OcoOeHHOCTH cojepkaHus OOy4YeHHMsT XUMHUU B
OCHOBHOMH IIKOJ€ OOYyCIOBJIEHbl CHEUU(UKON XUMHM KaK HayKM U IOCTaBJICHHBIMU
3amayamu. OCHOBHBIMU MpoOJeMaMH XHMHH SIBISIIOTCS M3YyYEHHE COCTaBa M CTPOCHMS
BEUIECTB, 3aBUCHMOCTHM HX CBOWMCTB OT CTPOEHHUsS, IOJIYYEHHME BEIIECTB C 3aJaHHBIMU
CBOICTBaMH, UCCIIEA0BAHNE 3aKOHOMEPHOCTEN XMMMUYECKMX PEaKUMd W IyTeH yIpaBiCHUs
VMU B [IEJISIX [TOJTYYEHHUsI BELIECTB, MaTEPUAJIOB, SHEPTUH.

3HAYUTEIBHOE MECTO B COJIEP)KAHMM Kypca OTBOJUTCS XMMHUYECKOMY 3KCIEPHUMEHTY.
OH no3BossieT chopMHUPOBATh y YYalUXCsl CIIEUANIbHBIE NPEJAMETHbIE YMEHHs paboTaTh ¢
XUMHYECKMMHU BEIIECTBAMH, BBINOJHATH IMPOCTBIE XWUMHUYECKHE OIBITHI, HAy4YHUTh MX
0€30MaCHOMY M 3KOJOTMYECKM I'paMOTHOMY OOpalleHHIO C BeEUIeCTBaMU B OBITY M Ha
IIPOU3BOJICTBE.

Mecto yueOHOro npeamera «XumMus» B 0a3MCHOM IIaHeE.

VYueOnsiil npeamet "Xumus" npeIMeTHON 001acTH €CTECTBEHHO - HAYYHbIE ITPEIMETHI
BXOJIUT B 00s13aTeNbHYI0 YacTh ydyeOHoro rmana MBOY "I'mmnazus NelO0 3MP PT". Ha
YPOBHE OCHOBHOTO 001iero oOpa3oBaHus yueOHOMY mnpeamery "Xumus" ydeOHBIH IUIaH
TMMHa3uMd OTBOAMT 138 yueOHbIX yacoB. YueOHOE cojepikaHHe Kypca XMMHU BKIIOYAET:
Xumus. 8 knacc. 704, 249 B Hemen0; XuMud. 9 kiacc. 68 4, 29 B HEACITIO

B yuebHOM mpouecce HCHONB3YyIOTCS HH(DOPMALMOHHO- KOMMYHHKAI[MOHHBIE

texHonorun (MKT). dopmbl opraHuzanvu 3aHATHI: MPAKTUUYECKOE 3aHITHE, YydeOHas
AKCKYpCHS; UHAUBUAYaJIbHAs, TApHAs U TPYMIOBast POPMbI 00yUEHHUS.

Metoasl 0oOydeHHMs: WIUIIOCTPATUBHBIN, PENpPONYKTUBHBIM, METOJA MPOOJIEMHOTO
U3JI0KEHHUSI, IBpUCTHYECKas Oecesla, MO3TOBOM IITYpM, METOJT TPOEKTOB.

CpenctBa o00y4yeHHS: CXEeMbl, TaOMUIBI, JUarpaMMbl, aJITOPUTMBI, OIOPHBIE
KOHCIEKThI, TeCThl, JOP.

B PaGoueii mporpamMmmMe mpeaycMOTpeHBl BBOAHBIE M MOBTOPUTEIHHO-0000IIAOIINE
YPOKH, KOTOpbIE CIOCOOCTBYIOT aKTHBHU3AllMU Y4YEOHOM JEATENbHOCTH HIKOJbHUKOB,
(GOpMHUPOBaHUIO Yy HHUX LEJOCTHBIX TMpeACTaBlIeHUA. B  KaleHgapHO-TeMaTHUYeCKOM
IUIAHUPOBAHUU  YYUTHIBAETCS BO3MOXKHOCTb MHCIIOJIb30BAHUSI ypPOKOB 0O0OOIIEHUS U
3aKperyieHusl yueOHOro Marepuaiia.

PabGouass mporpamma mnpeaycMaTpuBaeT cieayroume (opMbl MPOMEXKYTOUHOM U
UTOTOBOM aTTeCTalMU: TECTHUPOBAHUE, CAMOCTOSITENIbHbIE pabOThI, 00OOIArOUINE YPOKH,
KOHTPOJIbHBIE PabOThI, GPOHTAIBHBIN ONTPOC, 3aYETHI.

KJ1acc KonunuectBo Hroro B rox YpoBeHb YMK
4acoB 1o o0yueHHs
yueOHOMY
IIaHy
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WUTOTO 4 138

I[lnanupyembie npeaMeTHBIE Pe3yJbTATHI OCBOEHHS 00pPa30BaTeIbHOM
NporpaMMbl 0 XUMHH

JesitennbHOCTh 00pa30BATEIBHOTO YUPEXKICHHS 00I11ero 00pa3oBaHusi B 00yUYE€HUN XUMUU
HarpaBjeHa Ha JOCTHKEHUE 00YJaOIUMHUCS CIETYIOINX JJMYHOCTHBIX Pe3y/bTATOB:

1) B IICHHOCTHO-OPHUEHTAIMOHHON cdepe - YyBCTBO TOPAOCTH 3a POCCHHCKYIO
XMMHUYECKYI0 HayKy, T'YMaHU3M, OTHOILLIEHHE K TPYIY, LeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb
U CaMOOLICHKA;

2) B TpymoBOi cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JIaJbHEHIICH
00pa3oBaTebHOI TPaeKTOPHH;

3)B mo3HaBaTENbHON (KOTHUTHBHOW,MHTEIICKTYAIbHOW) cepe —MOTUBAIHS yICHUS,

YMEHHUE YIIPaBISATh CBOCH MO3HABATEILHON JEATETLHOCTHIO.

IIpenmeTHbIe pe3yJbTaThl H3y4eHHsl Y4eOHOT0 nmpeaMeTa "'Xumus' oTpakaior:

1) dopmupoBaHue MnepBOHAYATBHBIX CHUCTEMATHU3UPOBAHHBIX MPEACTABICHUN O
BEIIIECTBAaX, WX MPEBPAIICHUSAX U MPAKTHUYECKOM NPUMEHEHWHU; OBIAJCHUE MOHATUUHBIM
anmnapaToM M CUMBOJIMYECKUM S3BIKOM XHUMUU;

2) oco3HaHNe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HayKH KaK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX MPEBpAICHUN HEOPraHUYeCKUX U
OPraHMYEeCKUX BELIECTB KAaK OCHOBBI MHOTHX SIBJICHUW YKUBOM M HEXHWBOU HPUPOJBL;
yIIIyOJICHHE TPECTABICHUN O MaTepUaIbHOM €IHMHCTBE MUPA;

3) oBiaJieHWE OCHOBAMHU XMMHYECKON TPAMOTHOCTH: CIHOCOOHOCTHIO aHAJIM3UPOBATh U
O00BEKTUBHO OIICHUBATH JKU3HEHHBIC CUTYAIIUH, CBA3aHHBIC C XUMHEH, HABBIKAMU
0e30macHOro 0OpaIleHusl C BEIIECTBAMHU, UCIIOIB3yEMbIMU B MTOBCEIHEBHON KU3HU; YMEHHUEM
aHAJIU3UPOBATh U TIJIAHUPOBATH IKOJOTHYECKH O€30MacHOE TMOBEACHHE B IICNISIX
COXpaHEHHUsI 3J0POBbs U OKPYKAIOLIEH Cpeabl;

4) popMupoBaHME YMEHHMM YCTaHABIMBATh CBSA3W MEXAY peaibHO HAOII0/1aeMBIMU
XUMHYECKUMHU SIBJICHUSIMU U TPOIIECCAMH, TPOUCXOIAIUMU B MUKPOMHUPE, OOBSICHSTH
MPUYKMHBI MHOTOOOpAa3usl BEIIECTB, 3aBUCHMOCTh MX CBONCTB OT COCTaBa U CTPOCHHS, a
TaK)Ke 3aBUCUMOCTh MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) npuoOpeTeHue OMbITa UCTIOIB30BAHUS PA3TMYHBIX METO/I0B U3YUEHUS BEIICCTB:
HaOII0JIEHUS 32 MX TPEBpAlIEHUSIMH MPU MPOBEACHUN HECIOXKHBIX XUMHYECKUX
AKCIIEPUMEHTOB C MCTOJb30BaHUEM J1TA00PaTOPHOTO 000PYI0BaHUS M IPUOOPOB;

6) dopmupoBaHue MpEACTABICHUN O 3HAYCHUHM XWMUYECKON HAyKH B PEHICHUH COBPEMEHHBIX
AKOJIOTHYECKUX MpoOJieM, B TOM 4YHCJI€ B MPEAOTBPAIICHUHM TEXHOTEHHBIX M JKOJOTHYECKUX
KatacTpod.



Ne IIpenmeTHble pe3yJIbTaThbl 0CBOCHHS y4eOHOI0 MpeaMera Komuue | ITpumepHsbie
TEMBI CTBO KJIaCChI
JeT Ha
OCBOEH
ue
BbInyCKHUK HAYYHTCS
1 XapaKkTepu30BaTh OCHOBHBIE METOBI IIO3HAHUS: HAOIIO/ICHHUE, 1 8
U3MEpEHHE, ONMCAHNE, YIKCIIEPUMEHT
1 OnwuchIBaTh CBOWMCTBA TBEPABIX, )KUIKUX, TaA3000pa3HbIX BEIIECTB, 2 8-9
BBIJICIISISL UX CYHIECTBEHHBIC IPU3HAKH
1 PackpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSATUI: «aTOM, 2 8-9
«MOJIEKYIIay, «XUMHUECKHH IIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE
BEIIECTBOY, «BAICHTHOCTHY, «XUMUYECKasl PEAKIIUs», UCTIONb3YS
3HAKOBYIO CHCTEMY XUMHH
1 PackpbIBaTh CMBICI 3aKOHOB COXPaHEHHUS MAacChl BEIIECTB, MOCTOSTHCTBa | 1 8
COCTaBa, aTOMHO — MOJICKYJISIpDHOH TEOpHHU
1 PaznnuaTh XumMuueckue U (U3NIECKHUE SBICHUS 1 8
1 Ha3zpiBaTh XMMHUYECKHE DIIEMEHTHI 1 8
1 OmnpenensTh COCTaB BENIECTBA MO UX GopMmyaam 2 8-9
1 OnpenensiTh BAJICHTHOCTh aTOMA DJIEMEHTA B COSAMHEHUSIX 2 8-9
1 Onpenensarb TUI XUMAYECKUX PEaKIIHil 2 8-9
1 OnpenensiTb NPU3HAKU U YCIOBHS POTEKAHUS] XUMUYECKUX PEaKUil 2 8-9
1 CoctaBnarh Gpopmysbl OMHAPHBIX COSTMHEHHM 2 8-9
1 CocTaBnATh ypaBHEHUS XUMHUECKHUX PEaKIIHi 2 8-9
1 CobmoiaTh mpaBuiia 6e30macHoi paboThl IPH MTPOBEACHUH HAOIOACHUN | 2 8-9
Y OTIBITOB
1 [Tosib30BaThCs 1a00PATOPHBIM 00OPYIOBAHUEM U MTOCYION 2 8-9
1 BBI4mCasITE OTHOCHTENBEHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl 1 8
BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO dJIEMEHTa TI0 (hopmyIie
COETMHEHUS
1 BbIauciaTe KoM4ecTBa WM Maccy BEIIECTBA MO KOJIMYECTBY BEIIECTBa | 2 8-9
WJIM Macce peareHTOB WM MPOAYKTOB PEaKLIUu
2 XapakTepru30BaTh PU3NUECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX 1 8
BEIIECTB: KUCJIOPOJIa M BOAOPOA
2 [Tomy4ats, coOupaTh, pacro3HaBaTh U H3y4aTh XUMUYECKHE CBOHCTBA 1 8
KHUCJIOPOJAA U BOJOPOAA
2 PackpbiBaTh cMbICII 3aKOHa ABOTapo 1 8
2 PackpeiBaTh cMbICI TOHITUH «TEMI0BON 3P (HEKT peakuii», «MoysapHbelii | 1 8
00BEM»
2 BBIYHCIATE IO XUMHYECKUM YPaBHEHUSM 00BEM OJTHOTO U3 MPOJTYKTOB 2 8-9
peaKIMK 0 Macce UCXOJIHOTO BEIIECTBA
3 XapakTepru30BaTh XMMHUECKHE CBOMCTBA BOJbI 1 8
3 PackpbIBaTh CMBICI MOHATHS «PacTBOP», BEIUUCIIATH MAaCCOBYIO JOJIO 1 8
BEIIECTBA B paCTBOPE, TOTOBUTH PACTBOPEI C ONIPENEIEHHON MacCOBOU
JI0JIEN paCTBOPEHHOIO BENIECTBA
4 Ha3eiBaTh coeIMHEHUS H3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB, 2 8-9
COCTABIISATh X (POPMYIIbI, OTPEAEIATh MPUHAICKHOCTD BEIIECTB K
OIPENIEIIEHHOMY KJIACCY
4 XapakTepu3oBaTh GU3NUECKUE U XUMUYECKHE CBOMCTBAa OCHOBHBIX 2 8-9
KJIACCOB HEOPTAHWYECKHUX BEIIECTB: OKCHJIOB, KHCIIOT, OCHOBAHHH, COJIEH
4 [TpoBOIUTH OIBITHI, TOATBEPKAAIONINE XUMHUECKUE CBOMCTBA 2 8-9
M3YYEHHBIX KJIACCOB BEILIECTB
4 Pacrio3HaBaTh OMBITHBIM MYTEM PACTBOPHI KHCIIOT M MIEJIOUYEH 110 2 8-9




HU3MCHCHHUIO OKPACKN MHAUKATOPA

4 XapakTepru30BaTh B3aMMOCBSI3b MKy KJIacCaMU HEOPTaHUYECKUX 2 8-9
COCIMHEHUN

5 PackpeiBath cmbich [lepuognyeckoro 3akona Jl. 1. Menneneesa 1 8

5 OOBsCHATH (HU3UYECKHIA CMBICI TIOPSIIKOBOTO HOMEpa, HOMEpOB rpynmnsl | 1 8
U nepuojia B nepuoauueckoit cucreme JI. U Mengeneera

5 OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHHUS aTOMOB, CBOMCTB 1 8
AJIEMEHTOB B IIpeJiesiaX MaJIbIX MIEPUOIOB ¥ TIIaBHBIX IMOATPYIIIT

5 XapakTepu3oBaTb XUMHUYECKHE 1EMEHTHI (1epBbIX 20) Ha OCHOBE UX 1 8
nojoxxeHus B [lepuoanyeckoii cucreme sanementoB . 1. Menpaeneena u
CTPOCHHS X aTOMOB

5 CoCTaBIsATh CXEMBI CTPOSHUST aTOMOB TEpBBIX 20 AIIEMEHTOB 2 8-9
[Tepronueckoi CUCTEMBI

6 PackpbIBaTh CMBICII HOHSTHI: «XUMUYECKAs CBA3bY, 2 8-9
«OQIEKTPOOTPUILIATEITLHOCTDY, «CTENEHb OKUCIICHUS)

6 XapaKkTepu30BaTh 3aBUCIMOCTh 3aBUCHUMOCTH (PM3MUECKUX CBOWCTB 2 8-9
BEIIIECTB OT THIA KPUCTAJUIMUECKON PEIIETKH

6 N300pakaTh 3JI€KTPOHHO —MOHHBIE (POPMYIIBI BELIECTB, 00pa30BaHHBIX 2 8-9
XUMUYECKUMHM CBSI3SIMH Pa3HOTO BUA

6 Ornpenenarb CTeeHb OKUCICHHS aTOMa JIEMEHTa B XUMUYECKOM 2 8-9
COeIMHEHUH

7 PackpbIBaTh CMBICH OHATUNA «MOHY», «KATUOH», KAHUOHY, 1 9
«OQIEKTPOJIMTHI», «HEATCKTPOIUTBI», «IJICKTPOTUTHYCCKAS
JIACCOLMAIUSY, «OKHCIUTEIbY, «BOCCTAHOBUTEIIDY, «OKHCIICHUE,
«BOCCTAHOBJIEHHE.

7 PackpsIBaTh CMBICT TEOPUU IEKTPOIUTUIECKON TUCCOLUALINH, 1 9
CYUTHOCTB IpOIecca TUCCOIMALNY U PeaKIMii HOHHOTO 0OMeHa

7 Pacro3naBaTh ONMBITHRIM ITyTEM PACTBOPHI COJICH MO HAIMYUIO B HUX 1 9
XJIOpUJI-, cynb(dat-, KapOOHAT- HOHOB U MOHA aMMOHHUS

7 Ornpenensarb OKUCINUTENb U BOCCTAHOBUTEIb 1 9

8 Ha3zpiBaTh (akTophl, BIUSIONME HA CKOPOCTh XMMHUYECKOUN peaKIinu 1 9

8 KrnaccudunupoBars XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM 1 9

9 XapakTepu3oBaTh B3aMMOCBS3b MEXK]y COCTABOM, CTPOCHUEM U 1 9
CBOMCTBAaMH HEMETAJIJIOB

9 [TpOBOAKMTH OMBITHI 11O TIOTYYCHUIO U U3YICHHIO XUMUYICCKUX CBOHCTB 1 9
HEMETaJIOB

9 Pacro3naBath ONMBITHRIM ITyTEM Ta3000pa3HbIC BEIIECTBA: YTIICKUCIBIN 1 9
ras ¥ aMMHaK

10 XapakTepru30BaTh B3aMMOCBA3b MEXKIY COCTABOM, CTPOCHUEM U 1 9
CBOMCTBaMHM METaJIJIOB

10 [TpoBOANTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA MeTaIoB | 1 9

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

1-10 Hcnonb3oBath mproOpeTéHHbIC 3HAHUS 111 00BICHEHUS OTIEIbHBIX 2 8-9
(aKkTOB ¥ IPUPOTHBIX SIBJICHUN

5,6,9, | IlporHo3upoBaTh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX cocTaBa | 1 9

10 Y CTPOCHUS

4.9, OueHuBaTh BAUSHUE XMMUYECKOTO 3arpsI3HEHUS OKpYKaroUIeh cpesibl U 2 8-9

10 OpraHu3Ma 4yenoBeKa

2-4,7- | Ucnonb30BaTh MpHOOPETEHHBIC 3HAHUS [Tl SKOJIOTHYECKH TPaMOTHOTO

10 MTOBEJICHHUS B OKPYKAIOIICH cpesie

1,2,3, | Ucnonp30BaTh NpHOOPETEHHBIC KITIOYCBBIC KOMIICTCHIIHH TTPH 2 8-9

4,7, BBHITIOTHEHUH MPOEKTOB M0 U3yYEHHUIO CBOMCTB, CIOCOOOB MOTyUeHUS U

8,9,10 | pacnio3HaBaHUS BEIIECTB




1,2,3, | OOBEKTHBHO OIICHUBATH UH(DOPMAIIHIO O BEMIECTBAX M XUMUIECKHIX 2 8-9

4.6, nporieccax, KpUTHYECKH OTHOCHUTCS K TICEBIOHAYYHOH MH(MOpMAIIUH,

8,9,10 | HemoOpOCOBECTHOM peKIame

5,6 Oco3HaBaTh 3HAYECHUE TEOPETUUECKUX 3HAHUH 110 XUMUH IS 2 8-9
MIPAKTUYECKON JACSITEILHOCTH YeIIOBEKA

1-10 Co3maBaTh MOJICTIH ¥ CXEMBI JUIsI pEIICHUST YI€OHBIX U IMO3HABATEIIHHBIX 2 8-9
3a7a4

MeTanpeaMeTHBIMH Pe3yJbTATAMH OCBOCHHS BBITYCKHUKAMH OCHOBHOW MIKOJIBI
IPOrPaMMBbI TI0 XUMHH SIBIISIFOTCS:

1) RuasicHEe YHVBCPCATEHBIMA  ©CTSCTBCHHO- HAYYHBIMH  CTIOCO0AME  ISTICTIBHOCTYL  HaQUTFOTICHIE,
VBMEPEHUE,  OKCTIEPUMEHT, y4eOHOE — HOCJIETOBAHME; TIPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHMS
(cucteMHO-MHGOPMALIMOHHBIM aHAIU3, MOJEIUPOBAHUE) JJISi W3YUYEHUS PA3JIMYHBIX CTOPOH
OKPY’KaroIIeH NeMCTBUTEIBHOCTH;

2) UCIOJb30BaHKE YHUBEPCAIBHBIX CIIOCOOOB EATEIBHOCTH IO PEIICHHUIO TPOOIeM U
OCHOBHBIX HMHTEJUIEKTYalbHBIX OMEpaluii: HUCIOIb30BAHUE OCHOBHBIX HHTEIUICKTYaIbHbBIX
omepanuii: (HopMylIHpoBaHHWE THUIMOTE3, aHAIW3 MW CHUHTE3, CpaBHEHHE, O0OOIICHHE,
CHCTEMaTH3aIHsl, BEISIBJICHHE IPUIMHHO-CIICACTBEHHBIX CBS3€H, IIOMCK aHAJIOTOB;

3) yMeHHE TCeHEepUpOBaTh HICH W ONPEHCIATh CPENCTBA, HEOOXOAMMBIC I HX
peanuzanuu;

4) yMeHHE OTpeNeIIsATh EH U 33/Ia4H JCATeIIbHOCTH, BBIOMPATh CPEJCTBA pealn3aiuu
IIEJTM U PUMEHSTH UX Ha TIPAKTHKE;

5) UCTOBb30BaHKE PA3TUYHBIX HCTOYHUKOB JIJISI TOJTYYCHHUST XUMUYECKOW HH(POPMAIIHH.

[IpenmeTHBIME ~ pe3yJbTaTaMHd OCBOCHHUS  BBINYCKHUKAMHA OCHOBHOH  IIKOJIBI

MIPOrPaMMBI TI0 XUMHUH SABJISIOTCS
1B no3HaBarensHOU cdepe:

- J1aBaTh OIPENICIICHNUs W3YUYCHHBIX IMOHITHUI: BEIIECTBO (XMUMHUYECKUU 3JIEMEHT, aTOM,

WOH, MOJIEKYJa, KPUCTAUIMYECKAs] PEIIETKA, BEIIECTBO, MPOCThIE M CIOKHBIC BEIIECTBA,
XuMH4eckasi (hopMyIa, OTHOCUTENIbHAs aTOMHAsi Macca, OTHOCUTENIbHAsI MOJICKYJIIpHAasi Macca,
BaJICHTHOCTb, OKCHUJBI, KHCJOTHI, OCHOBaHUsS, CONHU, aM(pOTEPHOCTh, WHIAUKATOP,
MIEPUOUYECKUI 3aKOH, TIEPUOUYECKas CUCTEMA, MepUuoanydecKas Tabiuia, U30TOMbl, XUMHU-
YecKasi CBSI3b, DJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCJICHUS, SJEKTPOJIHT); XUMHUYECKas
peakusi (XMMHMUYECKOE YpaBHEHHUE, T€HETUYEeCKash CBS3b, OKHCIEHUE, BOCCTAaHOBJICHHE,
ANEKTPOIUTAYECKAS] TUCCOLMAIIHS, CKOPOCTh XUMHUECKOM PEeaKInn);

- dopmynupoBaTh nepuoaudeckuii 3akoH JI[.M.MenpgeneeBa W pacKphIBaTh €ro
CMBICIT;

- OMUCHIBATh JEMOHCTPAIMOHHBIE U CAMOCTOSITEIBHO MPOBEICHHBIE SKCIIEPUMEHTHI,
WCIIONb3YS JUIsl TOTO €CTECTBEHHBIHN (PYCCKU, pOAHON) A3bIK U A3bIK XUMUU;

- OIMCBIBATh U Pa3InyaTh U3yYEHHBIEC KJIACCHI HEOPTAHUYECKUX COECMHEHMI, POCTHIE
Y CJIOKHBIE BEUIECTBA, XUMUYECKHUE PEAKIINU;

- KJTAaCCU(HUIMPOBATH N3Y4YECHHBIE OOBEKTHI U SIBJICHHUS;

- HaOJIrO1aTh JIGMOHCTPUPYEMBIE 1 CAMOCTOSITEIIEHO TIPOBOIMMBIE OTIBITHI, XUMHUECKUE
PEaKIH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;




- JienaTh BBIBOABI M YMO3AKIIOUEHUs W3 HAOMIOJEHUH, M3YYEHHBIX XMUMUYECKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEHW3YYEHHBIX BEIIECTB IO AHAJIOTMHM CO
CBOMCTBAMM U3Y4YCHHBIX;

- CTPYKTYpUpOBaTh U3y4YEHHBIH Marepuall W XHUMHUYECKYI0 HH(pOpMaIHMIO,
MOJIYYEHHYIO U3 IPYTMX UCTOUYHUKOB;

- MOJENUPOBATH CTPOEHUE AaTOMOB 3JIEMEHTOB IIEPBOrO - TPETHETO IEPHOJIOB,
CTPOEHHUE MPOCTEUIINX MOJIEKYJL.

2. B 1IeHHOCTHO-OPHEHTAIMOHHON cdepe:

- aHAJIM3UPOBATh U OIICHWBATH IOCJCACTBUS JUIS OKPYXKAIOMICH Cpelibl OBITOBOW M
IIPOU3BOJICTBEHHOM JIeITEILHOCTH YEJIOBEKa, CBSI3aHHOM ¢ MepepabOTKOM BEIIECTB;

- pa3pACHATH Ha TpuMepax (MPUBOAUTH MPUMEPHI, IOITBEPKIAOIINE)
MaTepUAIbHOEC CIUHCTBO M B3aMMOCBS3b KOMIIOHCHTOB J>KMBOW W HEKHUBOW MPHUPOJBI H
YeJIoBeKa KaK BaYKHYIO YaCThITOTO €IMHCTBA,

- CTPOUTH CBOE TOBEJCHUE B COOTBETCTBHUH C MIPUHIIMIIAME OCPEKHOTO OTHOIICHUS
K IIPUPOJIE.

3.B tpynoBoii chepe:
- TUTAHUPOBATH W MPOBOJUTH XUMHYCCKHI KCTICPUMEHT;

- HCII0JIb30BaTh BEIECTBA B COOTBETCTBHH C MX NMPEIHA3HAYCHUEM M CBOMCTBAMH,
OIMCAHHBIMU B MHCTPYKIHSX IO TPUMEHEHHUIO.
4B cdepe 6e30mMacHOCTH KU3HEEATCITLHOCTH
- OKa3bIBaTh MEPBYIO TIOMOINb TPU OTPABJICHUSX, OXKOTaX W JAPYIHMX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JTA00PATOPHBIM 000PYTOBAHUECM.
BbINyCKHUK HAYYUTCS:

®  XapaKTepu3OBaThb OCHOBHbIE  METOJbl  IO3HAaHUA:  HAOJIOJIECHUE,
U3MEpEHUE, IKCIIEPUMEHT;

J ONUCHIBATh CBOMCTBA TBEPIBIX, JKUAKUX, TIa3000pa3HBbIX BEILECTB,
BBIJIETISIS MX CYILIECTBEHHbIE TPU3HAKY;

®  packpblBaTh CMBICI OCHOBHBIX XHMHMYECKHUX [MOHSTUH  «aToM»,
«MOJIEKYJIa», «XUMHUYECKUN AIIEMEHT», «IIPOCTOE BELIECTBO», «CI0KHOE BEIIECTBOY,
«BAJIGHTHOCTbY, «XUMUYECKasl peaKkus», UCIONIb3ysd 3HAKOBYIO CUCTEMY XUMUHU;

®  DPACKpHIBATh CMBICI 3aKOHOB COXPAHEHMsI MAcChl BELIECTB, OCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUU;

L4 pas3iiniaTtb XUMHUYCCKHUC U (1)H31/I‘-ICCKI/IG SABJICHUAA,

. Ha3bIBaTh XMMHUYECKHUE IEMEHTHI;

. OTPEJIENIATh COCTAB BEIIECTB M0 UX (HopMynam;

. OINPEENATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COEIUHEHUSIX;
. ONPENENATh TUIl XMMUUYECKHUX PEAKIUH;

o HAa3bIBATh MPHU3HAKW U YCIIOBUSA MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;



o BBISABIIATh IPU3HAKU, CBUACTEIBCTBYIOIIUE O MPOTEKAHMM XUMHUYECKOM
peaKuuy IpH BBIITOJIHEHUH XMMHUYECKOTO OIBITA;

o COCTaBJIATH (POpMYJIbl OMHAPHBIX COEAMHEHUH;

J COCTAaBJIATh YPABHEHUSI XUMUYECKUX PEAKLINN;

. coOrofaTh npaBuiia 0€30MacHOi paboThl MPU IPOBEECHUU OIBITOB;

o HOJIb30BaThCs Ja00PaTOPHBIM 00OPYJOBAHUEM U MOCYIOM;

o BBIUHCIIATE OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJISIDHYKO MAacChl
BELIECTB,;

o BBIUUCIIATh MAaCCOBYIO JIOJIFO XHMHYECKOIO 3JIeMeHTa 1o Qopmyiie
COE/IMHEHNUS;

. BBIUYUCIISATh KOJMYECTBO, 0OBEM MJIM MAcCy BEIIECTBA IO KOJUYECTBY,
00BeMy, Macce peareHTOB WU MPOIYKTOB PEAKIINU;

®  XapaKTepu3oBaTh (PU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB. KUCJIOPOIa U BOJOPOAA;

. H0JIy4aTh, COOMPATh KUCIOPOA U BOJIOPOL;

®  pAacro3HaBaTh OMNBITHBIM IIYTEM TIa3000pa3HbIE BEIIECTBA: KUCIOPO/,
BOJOPOL;

®  PACKpbIBATh CMBICI 3aKOHAa ABOTaipo;

. pPacKpbIBaTh CMBICI MOHATUN «TEIUIOBOM 3(D(PEKT peakuun», «MOIIPHBIN
00BEMY;

®  XapaKTepu3oBaTh (PU3MUECKHE U XMMHYECKHE CBOWCTBA BOJbL;

®  PACKPBIBATb CMBICI IOHITHS «PacCTBOP»;

J BBIYHCIISATE MACCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PaCTBOPE;

. IPUTOTOBIIATH ~ PAacTBOPbl  C  ONPENEIICHHOM  MAaccoBOM  J10JeH
PacTBOPEHHOTO BEIIECTBA;

J Ha3bIBaTh COEIMHEHUS N3YUYEHHBIX KJIACCOB HEOPIraHMYECKHUX BELIECTB;

®  XapakTepu3zoBaTh (PU3MUYECKHE U XHUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTAHWYECKUX BEIIECTB. OKCUIOB, KUCIOT, OCHOBaHUH, coJeil;

. ONpENeNATh NPUHAIIEKHOCTh BEIIECTB K ONpPENEICHHOMY Kiaccy
COCUHECHUM;

. COCTaBJATh (OPMYJbl HEOPraHMYECKUX COCOUHEHHH HM3yYCHHBIX

KJIACCOB;



° MPOBOAUTh  OMBITHI, MOATBEPKIAIOINIME  XUMHUYECKHME  CBOMCTBA
M3YYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

° pacmno3HaBaTh ONBITHBIM IIYTEM pPAacTBOPbl KHUCJIOT W IIEJIOYEH MO
VM3MEHEHUIO OKPAaCKU MHINUKATOPA;

° XapaKTEpPU30BaTh B3aHMMOCBA3b MEXAY KIacCaMd HEOPraHUYECKUX
COCJIMHCHUM;

. packpsiBaTh cmbica [lepuoanyeckoro 3akona /.M. Menneneena;

° OOBSACHATh (U3MYCCKUI CMBICT aToMHOro (IOPSIKOBOro) HOMeEpa
XUMHUYECKOT0 3JIEMEHTa, HOMEPOB TPYMIbI U MEpUOJa B MEPUOJUUYECKON CHCTEME
J.1. Menneneena;

° OOBSCHATh 3aKOHOMEPHOCTH HW3MCHEHHUS CTPOCHHS aTOMOB, CBOWCTB
AJIEMEHTOB B IpEeIax MaJlbIX IEPUOJO0B U TJIABHBIX MOATPYIIIL,

° XapaKTepHU30BaTh XUMUYECKHE DJIEMEHTHI (OT BOAOPO/a 10 KaJIbLKs) Ha
OCHOBE HX TMOJIOKEHUs B mnepuoaunueckort cucreme JI.M. MenneneeBa wu
0COOEHHOCTEH CTPOCHUS UX aTOMOB;

° COCTaBJIATh CXEMbl CTpPOCHHS aTomMoB TiepBbiX 20 3memMeHTOB
nepuoanyeckon cucremsl .M. Menaeneena;

° pPacKpbIBaTh CMBICII MMOHSATHUH: «XHUMHUYECKast CBSI3bY,
«QIIEKTPOOTPUIIATEIIBHOCTDY;

° XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THUIMA
KPUCTAJUIMYECKOMN PEIIETKH;

° OIPEICIISITh BUJI XUMUYECKON CBA3U B HECOPTAHUYECKUX COCTMHECHUSAX;

° n300pakaTh CXEMbl CTPOCHHS MOJICKYJ BEIIECTB, OOpa30BaHHBIX
pa3HbIMU BUJAMH XUMUYECKUX CBSI3EH;

L4 PaCKpbIBAaTh CMBICJI MOHSITUI «HOH», «KaTHUOH», «aHHOHY,

«BIJICKTPOJIUTHI», «CHEBJICKTPOJIUTHD?, QJICKTPOJIUTHICCKAA JUCconuranus,
«OKHCIIMTCIIb)», «CTCIICHb OKHCJIICHHA «BOCCTAaHOBHTCIIb, «OKHCJICHHUCY,
«BOCCTAaHOBJICHUC»,

L4 OonpeaAciiATh CTCIICHb OKUCJICHU aTOMa 3JICMCHTA B COCANHCHHNU,

° PACKpBIBATh CMBICII TEOPUH IIEKTPOJUTUUECKON TUCCOLIMALINH;
° COCTaBJISITh YPAaBHEHUSI AJIEKTPOJIUTUYECKOM JIUCCOLMALUM KHCIIOT,

IIEJI0YEH, COJIeH;



. OOBSICHATH CYIIHOCTh TMpoIecca 3JICKTPOIUTHUSCKON IAUCCOIMAIIUN U
peaxIuiit HFOHHOTO OOMEHa;

. COCTaBJISITh TOJHBIE M COKpAIICHHbIE HOHHBIC YpPABHEHHS PEaAKIUU
oOMeHa;

° OMPEENATh BO3MOXXHOCTh MPOTEKAHUS Peaklfii HOHHOTO 0OMEHa;

. MPOBOAUTh  PEaKIUU, TMOATBEP)KIAONIME KAaYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEUIECTB;

. ONpEAEsATh OKUCIUTEIb U BOCCTAHOBUTEIIb;

. COCTaBJISITh YPAaBHEHUSI OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH;

. Ha3bIBaTh ()aKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKOMN peaKiuu;

. KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIINH TI0 PA3IMYHBIM IIPU3HAKAM;

. XapakTepu30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHHEM U
CBOMCTBaMH HEMETAJIJIOB;

. MPOBOJIUTh ONBITHI IO TOJYyYEHHUIO, COOHMpPAHUI0O W H3yYEHHUIO
XUMHUYECKUX CBOMCTB ra3000pa3HBIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHaKa;

. pacro3HaBaTh OIBITHBIM IYTEM Ta3000pa3HbIe BEIIECTBA: YIICKUCIIBIN
ra3 u aMMHaK;

. XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM U
CBOMCTBaMH METAJLJIOB;

. Ha3bpIBaTh OpPraHWYECKHE BeEIIeCTBa IO WX ¢Gopmylie: METaH, JTaH,
ATUJIEH, METAHOJI, 3TAHOJ, IJIULEPUH, YKCYCHasl KUCJIOTa, aMUHOYKCYCHasi KHCJIOTA,
CT€apuHOBasl KUCIIOTA, OJIEMHOBAsI KUCJIOTA, TJIFOK034;

° OLICHUBATh BJIMSHUE XMMHUYECKOTO 3arpsA3HECHUS] OKPYKAKOIIEH Cpebl Ha
OpraHU3M YEJIOBEKA;

° I'PaMOTHO 00pamaThCs ¢ BEMIECTBAMHU B ITOBCEAHEBHOM KU3HH

. OonpeAensiTh  BO3MOYKHOCTb  NPOTEKAHUS  PEAKUMM  HEKOTOPBIX
MPECTaBUTENECH OPraHUYECKUX BEIIECTB C KHCJIOPOAOM, BOJAOPOJOM, METAJLIAMH,
OCHOBAHHMSIMH, TaJIOTCHAMH.

BbInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTbCH:

. BBIJIBUTaTh U MPOBEPSTH SKCHEPUMEHTAIBHO THUIMOTE3bl O XUMHUUYECKHUX

CBOMCTBaX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUSI, UX CIIOCOOHOCTH BCTYIATh B

XUMUYECKHUE PEAKIUHU, O XapaKTepe U MPOAYKTAX PA3IMUHbIX XUMHUECKUX PEAKIU;



o XapaKTepu30BaTh BEIIECTBA II0 COCTaBy, CTPOECHUIO M CBOMCTBaM,
yYCTaHaBIINBATh IIPUYMHHO-CJICICTBECHHBIE CBA3U MEXIY JAHHBIMU
XapaKTEpUCTUKAMU BEILECTBA;

. COCTaBJIATH MOJEKYJISPHbIE M TIIOJHBIE MOHHBIE YPAaBHEHHS IO
COKpalICHHBIM HOHHBIM YPaBHEHUSIM;

o IPOTHO3UPOBATh CIIOCOOHOCTh BELIECTBA MPOSIBIATH OKHUCIUTEIbHBIE
WIM BOCCTAaHOBUTEIIBHBIE CBOMCTBA C YYE€TOM CTEIEHEH OKHCIICHHUS JJIEMEHTOB,
BXOJAIIUX B €0 COCTAB;

. COCTaBJIATh YpaBHEHUS peakuui, COOTBETCTBYIOIINX
IIOCJIEIOBATEIBHOCTH ITPEBPALICHUN HEOPTAHNYECKUX BELIECTB PA3JINYHBIX KJIACCOB;

. BBIIBUTATh W IPOBEPATH 3KCIEPHUMEHTAJIbHO TMIIOTE3bl O pE3yNbTaTax
BO3/JICHCTBUS PA3IMUHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKOHN peaKIny;

. UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHMS JUISl 3KOJOIMUYECKH T'PaMOTHOTO
IIOBEJICHUS B OKPYKaIOILEH Cpele;

. UCIIOJIb30BAaTh  MPUOOpPETEHHBbIE  KIIOYEBBIE  KOMIETEHLUUHU  MpU
BBITOJIHEHUH TIPOEKTOB M y4eOHO-UCCIIE0BATEIbCKUX 3a/1a4 [0 U3YYEHUIO CBOMCTB,

crmoco0oB IMOJIYUCHHUS U paCliO3HaBaHUA BCHICCTB,

J OOBEKTUBHO OLIEHWBAaTh MH(GOPMALMIO O BEIIECTBaX MU XHUMHUYECKHX
npoleccax;
. KPUTHYECKHU OTHOCHTBCS K IICEBIOHAYYHOU uH(popMaLHH,

HeZ0OPOCOBECTHON PEKIIaMe B CPEACTBAX MAaCcCOBOM MH(pOpMaIny;

J OCO3HaBaThb 3HAYEHHE TEOPETUYECKUX 3HAHMM 1O XUMHH IS
NPAKTUYECKON AESITeIbHOCTH YEI0BEKa;

J CO3/7aBaTh MOJICIN M CXEMBI JIJIsl PEIIeHUs YIeOHBIX U MO3HABATEIbHBIX
3a/1a4;[IOHUMAaTh HEOOXOJMMOCTh COOJIIOJIGHUS NpPENNUCaHul, NpeIaraeMblXx B
HWHCTPYKIUAX TI0 UCTIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUHU U JIP.

I[Inanupyemble pe3yabTaThbl H3yYeHHs Y4eOHOI0 mpeaMeTa

Tema «BBeaenue» - Syacos
Yuammuecs NOKHEI 3HATD

OnpeneneHre BaXKHEHIIMX TOHSATHUM: TPOCThIE M CIIOKHBIE BEIIECTBA, XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJA. pa3jnyaTh IMOHITUSA «BEIIECTBO» U «TEJIO», «IPOCTOE
BEIIIECTBO» U «XHUMHUYCCKHH 371eMeHT». Omnpenenenne XuMu4eckoi (GopMyIibl BEIIeCTBa,
(hopMyITHPOBKY 3aKOHA IMOCTOSHCTBA COCTaBa. 3HAKU MEPBBIX 20 XUMHUYECKUX DJIEMEHTOB.



[lonumats u 3anuchiBaTh XuMuyeckue Gopmynsl BemecTB. I[lpaBuiia TeXHUKH
0€30MacHOCTH NpU paboTe B XUMHUUYECKOH J1a00paTOPUH.
YMeTh OTIMYAaTh XWMUYECKHE pEaKmuu OT (U3NYECKHX sBICHHU. lcmomb30BaTh
npuoOpeTEéHHbIE 3HAHUS i1 0e30macHOro oOpallleHusi ¢ BEUIECTBAMU U MaTepualiaMu,
9KOJIOTUYECKH TPaMOTHOTO TIOBEACHUSI B OKPYXKAIOMIEH cpele, OIEHKH BIMSHUS
XUMHUYECKOTO 3arpsA3HEHUs OKpYKarolled cpeabl Ha OpraHu3M uesoBeka. OmnpenensiTh
MOJIOKEHUE XMMUUYECKOro anemMeHTa B llepronnueckoil cucteme. Ha3blBaTh XMMUYECKHE
anemMeHThl. OnpeaensTh COCTaB BEHIECTB MO XUMHUYECKON (popMylie, MpUHAAIEKHOCTh K
IIPOCTBIM U CJIOKHBIM BEIIECTBAM. BBIUMCIATH MacCOBYIO OO XMMHUUYECKOTO 3JIEMEHTA
1o opmyne coequHeHUsI.
Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB - 10 yacoB
VYyanuecs: JOJKHBI 3HATh
OnpeneneHue MOHATUS «XUMHUYECKUI 3lieMeHT», ¢opMynupoBky I[lepuognueckoro
3aKOHA, OMpENENICHUE TMOHITHUI: «XHUMHUYECKas CBS3b», «HOH», «UOHHAs CBS3bY,
OnpeJIeTIEHNE METAJUTMYECKOM CBS3U.
YMeTb OOBACHATH (PU3UYECKUM CMBICIT aTOMHOTO ( TIOPSIKOBOTO) HOMEPA XUMHUYECKOTO
anemeHTa. OOBICHATH (PU3MUECKUN CMBICI HOMEpa TPYIIbl M MEPUOJ]A, COCTABIISITH
cxembl cTpoeHust atomoB TniepBbix 20 anementoB [ICXD J.U. MenneneeBa. OOBACHAITH
3aKOHOMEPHOCTH W3MEHEHHsSI CBONCTB JJIEMEHTOB B IMpejeiax MallbIX TMEePUOJ0B U
TJIABHBIX MOATPYNI. XapakrepuzoBaTh xumudeckue 3neMeHThl ( or H no Ca) Ha ocHOBe
ux nonoxenus B [ICXD u ocobeHHOCTEH cTpoeHHs HX aToMoOB. OmnpenessiTh THUIIBI
XUMHUYECKHUX CBSI3€U B COCIMHECHUSIX.
Tema 2. IIpocThie BemecTBa - 8 yacos
VYyammuecsd NOKHEI 3HATD
O6mue ¢uznueckue CBOWCTBA METAIOB. OMPEACICHUE TMOHATHUM «MOJbY, «MOJISIpHAsS
Maccay. OTlpe/IeIeHHe MOJISIPHOTO 00bEMA Ta30B.
Ymerh XapakTepu30BaTh CBSI3b MEXKIAY COCTABOM, CTPOEHHUEM U CBOMCTBAMH METAJIOB U
HEMETAJJIOB. XapaKTepu3oBaTh (PU3MYECKHUE CBOWCTBA HEMETA/UIOB. BBIYHCIATH
MOJIIPHYIO Maccy Mo ¢opMylie COEIMHEHHUS, MAacCy BEIIeCTBA M YHUCJIO YaCTHUI[ O
M3BECTHOMY KOJIMUECTBY BellecTBa ( U oOpaTHBIC 3a/1auu), 00bEM raza Mo KOJUYECTBY,
Maccy onpenenéHHoro o0bEMa UM Yrciia MoJIeKyI raza ( 1 oOpaTHbIE 3a7a4n).

Tema 3. CoeguHeHNs XUHMMYECKHUX 3JIEMEHTOB — 15 yacoB
VYyamumecsd NOKHEI 3HATD
ONpENIETICHUsI CTENEHU OKHUCIEHUS, 3JIEKTPOOTPUILIATEIIBHOCTH, OKCHJIOB, OCHOBAaHMIA,
KHUCJIOT U COJIEH, KPUCTAIIMYECKUX PEHIETOK, CMeCceil, MacCOBOM WM OOBEMHOM 107U
pPacTBOPEHHOTO BEILIECTBA.
YMeTh ONpeneNsTh CTENeHb OKHUCICHHUS »JJIEMEHTOB B OWHAPHBIX COCIMHEHHUSX,
COCTaBJATh (POPMYNBI COCTWHEHWM TO CTETNEHW OKHWCJICHHUS, Ha3bIlBaTh OWHApHBIC
coenuHeHusi. OnpenensTh MPUHAIICKHOCTh BEIIECTB K KjaccaM OKCHAOB, OCHOBAHUU,
KHUCIIOT U COJICH, Ha3bIBaTh UX, COCTABIATh (OPMYJIbl. 3HATH KAYECTBEHHBIC PEAKIIMU Ha
YIJEKUCHBIA Ta3, paclo3HaBaHUS IIEIOYEH M KHUCIOT. XapaKTepu3oBaTh U OOBACHSITH
CBOMCTBA BEIIECTB HA OCHOBAHMM BHJA XMMHUYECKOW CBSI3M M TUIA KPUCTALIMYECKOU



pemETKU. BBIYMCISATE MAacCOBYHO [JOJIFO BEHIECTBA B PAacTBOPE, TOTOBUTH PAaCTBOPBI
3a1aHHOW KOHILIEHTPALUH.

Tema 4. U3meHenusi, npoucxoasiime ¢ Bemecrsamu — 11 yacos

VYyamuecs: JOJKHBI 3HATh

CrniocoOsl1 paznenenus cmeceil. OnpeeneHue MoHATUS «XUMUYECKash peaklus», IPU3HaKu
u

YCIJIOBUSI TEUCHHS] XUMUYECKUX PEAKLIUM 110 MOTJIOIEHUIO U BBIJIEJICHUIO SHEPTUU.

OnpeneneHue NOHATUA «XUMHYECKAs PEAKLIUSD.

YMeThb 00pamarbcsi ¢ XMMUYECKOM MOCy10H U Tab0paTOPHBIM 000pYyI0BaHUE MPU

IIPOBEJICHUU OMBITOB C ILIEJIBI0 OYUCTKU 3arpsA3HEHHON moBapeHHOU coyid. COCTaBISITh
YPAaBHEHHsI XUMUYECKON PEAKIINNA Ha OCHOBE 3aKOHA COXPAHEHHMsI MacChl BELIECTB.

Boluncnarh Mo XMMHUYECKMM YpaBHEHUSIM Maccy, OOBEM MM KOJUYECTBO OIHOTO U3
IIPOJYKTOB PEAKIIMU 10 MacCe€ UCXOIHOIO BEIIECTBA U BELIECTBA, COAEPKAILETO

ONpeAeN€HHy0 J0d0  npuMeced. OTiauyaTh peakuuu paslIoKEHHs, COEIUHEHUS,
3aMmelnieHuss 1 oOMeHa ApPYr OT JApyra, COCTaBISITh YPaBHEHUS PEAKIMI JTAaHHBIX THUIIOB.
CocrtaBnsTh YpPaBHEHUS pEaKIMil B3aMMOJCHCTBUS METAIOB C pAacTBOpPaMU KHUCIIOT H
COJIEH, UCIOJIB3YsI psAA aKTUBHOCTH MeTasuloB. OmnpeaensTh BO3MOXXHOCTb NMPOTEKaHUS
peakuuit oOMEeHa B pacTBOpax J0 KOHIIA.
Tema 5. PacTBopenne. PactBopbl. CBOHCTBA pACTBOPOB 3JIeKTPOJNTOB — 19 yacos.

VYyanuecs: JOJKHbBI 3HATh
OmpeJieJIEHuEe MOHITUSl «PACTBOPBDY), YCIOBHUSI PACTBOPEHHMs BellecTB B Boje. OmpeneneHue
MOHSTHS «BJIEKTPOIUT», KHEIIEKTPOIUTY, «IIEKTPOJUTHUECKAS AUCCOLUUALUN», «CUIbHBIN
ANEKTPOJIUTY, «CJIAOBIM ANEKTPOIHUT», HOHUMATh CYIIHOCTb MpOIEcca IIEKTPOIUTHIECKON
mucconuanuy. OCHOBHBIE  ITOJIOKEHUS TEOPUHM  DJIEKTPOJIUTUYECKONM  JTHCCOLHALNH.
Omnpenenenne KHUCIOT, mienodyed M cone ¢ touku 3peHus TOJl. Krnaccudukauuio u
XMMHUYECKHE CBOMCTBA KHUCJIOT, OCHOBAHWM, OKCHUIOB M COJIEH. OIPEICIICHUE MOHATHH
«OKHCIIMTEIbY, «BOCCTAHOBUTEIDY, KOKUCICHHUE), «BOCCTAHOBICHUE.
Ymern 10JIb30BaThCS TabuIei PacTBOPHUMOCTH. CocraBnaTh YpaBHEHUS
ANEKTPOJIUTUUECKON JUCCONMALUU KHUCIIOT, wenoued u coneil. CocTaBisiTh ypaBHEHHS
peakuuii HOHHOro 0OMeHa, HOHUMATh UX CYHIHOCTh. OnpenensiTh BO3MOXKHOCTh TPOTEKAHUS
peakiuii MoHHOro o6OmeHa. CoOCTaBIATH ypaBHEHHUS pPEaKIM, XapaKTepPHU3YIOLIUX
XUMHYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUM, OKCUJOB U COJIEH B MOJIEKYISIPHOM M MOHHOM
Buzne. CoCTaBISAITh ypaBHEHUS PEAKLUMM, XapaKTepU3YyIOIIME XHMHYECKHE CBOWCTBA U
TE€HETHUUYECKYIO CBSI3b OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEIMHEHUN B MOJEKYJSIPHOM U
MOHHOM BHJe. OmnpenensiTe OKHCIWTEIN W BOCCTAHOBUTENM, OTIMYATh OKHUCIUTEIb —

w

BOCCTAHOBUTEIIbHBIC PEAKIIUU OT JAPYTUX THUIIOB PEAKIUM, paccTaBisATh KOA(DPHUIIUEHTHI
OKHUCJIUTEITFHO — BOCCTAHOBUTEIBHBIX PEAKITUSAX METOJOM AJIEKTPOHHOTO OanaHca.
B pe3yJsbTaTe n3y4eHunii JaHHOTO MpeaMeTa B 9 Kilacce yyaniuecs J02KHbI
3HATH / NIOHUMATDH

e XUMHYECKYI0O CHUMBOJIMKY: 3HAKH XWMUYECKHUX DJIEMEHTOB, (OPMYIIBI XUMUYECKUX
BEIIECTB U YPABHEHUSI XUMUUYECKUX PEAKIUN;

e BOKHEUIIIME XUMHUYECKHE TIOHATHS: XUMHUUYECKUA HJIEMEHT, aTOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAass M MOJIEKYJSpHAsT MacChl, MOH, XUMHUYECKas CBS3b, BEIECTBO,
KJIacCU(UKAIHsI BEIIEeCTB, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM, XUMUYECKasi pPeaKIus,



K1accu(uKanus peakuui, 3JeKTPOIUT U HEIIEKTPOIUT, SIEKTPOIUTHYECKas! AUCCOLMaLus,
OKHCJIUTEIb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHUE;

* OCHOBHBIE€ 3aKOHbl XHMHUH: COXpPAHEHHs MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
HNEepUOINIECKHUM 3aKOH;

* yMeTh

* HA3bIBaTh: XMMUYECKHUE 3JIEMEHTBI, COEIMHEHUS N3YUEHHBIX KIacCOB;

* OOBSCHATH: (PU3NYECKUH CMBICI aTOMHOTO (MOPSJKOBOr0) HOMEpPAa XUMHYECKOIO
JJIEMEHTa, HOMEpPOB TIpyNNbl M NEPUOAa, K KOTOPBIM 3JEMEHT NPUHAISKUT B
nepuoaunueckon cucreme J[.MI. MeHneneeBa; 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
3JIEMEHTOB B IIpejieiax MalbIX IEPUOAOB U IJIABHBIX HOATPYIII; CYIIHOCTh PEAKIIMA HOHHOTO
oOMeHa;

* XapaKTepU30BaTh: XUMHUYECKHE AIEMEHTHI (OT BOAOPOJA 10 KaJIbLIMs) HA OCHOBE HX
MoJIOKEHUsI B mepuogudeckoil cucreme J[.M.MenneneeBa U 0COOEHHOCTEN CTPOEHUS HX
aTOMOB; CBSI3b MEX]y COCTaBOM, CTPOEHUEM U CBOMCTBAMHM BEIIECTB; XUMUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BELIECTB;

* ONPEJENIATh: COCTAaB BEUIECTB IO HUX (OpMyNaM, NPUHAUIEKHOCTh BELIECTB K
OIIpPeNIeJICHHOMY KJIACCy COEIMHEHMM, TUIbl XUMHUECKUX peakluil, BAJIGHTHOCTh U CTEIEHb
OKHCJICHHSI 3JIEMEHTA B CO€AMHEHUSX, TUIl XUMUYECKON CBS3U B COETUHEHUSX, BO3SMOXKHOCTh
MIPOTEKAHUSI peaKkluii HOHHOTO 0OMEHa;

* COCTaBIIATH: (OPMYJIbI HEOPraHWYECKUX COEIMHEHUU HM3YyYEHHBIX KJIACCOB; CXEMBbI
CTpOoeHHs aTOMOB TMepBbIX 20 3meMeHTOB mepuoanyeckoil cuctemsl J[.J.Menneneesa;
ypaBHEHHS] XUMHUYECKHUX peaKluii;

e 00pamarbcs ¢ XUMUYECKON MOCY101 U 1ab0paTOpHBIM 000PYI0BAaHUEM;

e PacClo3HaBaTh OIBITHBIM IYyTEM: KHUCJIOPOZ, BOJIOPOJ, YIJIEKHCIBIA ra3, aMMHak;
pacTBOPHI KUCIIOT U MIEN0oUeil, XJIOpu-, Cyab(aT-, KapOOHAT-UOHBI;

* BEIUUCIIATh: MAacCOBYIO JIOJI0 XMMHUYECKOrO 3JIEMEHTa O (QopMylie COEIMHEHHS;
MaccoBYyIO JIOJIO BEIIECTBAa B PacTBOPE; KOJMWYECTBO BEIECTBA, OO0BEM WIM Maccy IO
KOJINYECTBY BEIIECTBA, 00bEMY MM MAacCe PEareHTOB WU MPOJYKTOB PEaKIiiy;

UCIOJIb30BaTh MPUOOPETEHHbIC 3HAHUSA M YMEHHS B HPAKTHUUYECKOW AESITEIBHOCTH U

MMOBCEJIHEBHOM KU3HU JIJIS:

» 6e30mMacHOro OOpaIIeHusl C BEIIECTBAMU U MaTepHUaIaMu;

* HKOJIOTUYECKU I'PaMOTHOTO MOBEICHHUS B OKPY’KaIOIIEH cpejie;

* OLICHKU BIIMSHUS XUMHUYECKOTO 3arps3HEHHs OKpYKAIOUIeW cpeabl Ha OpraHu3M
YeJI0BeKa,

e KPUTUYECKOW OIIEHKH WH(OPMAITUH O BEIIECTBAX, UCTIOIB3YEMBIX B OBITY;

e IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIICHTPAIIHH.

Conep:xanue yueOHOIro npeamera « XuMus»

8 k1acc Benenme

[TpenmeT xumun. MeTo bl MO3HAHUS B XUMUU: HAOIIOJCHUE, IKCIIEPUMEHT, MOICTUPOBAaHHE.
VICTOYHMKN XUMHYECKOM HWH(pOpMAIK, €€ TOJy4eHHE, aHAIW3 U TPEACTABICHHE €ro
pe3ynbTatoB. [IoHsATHE 0 XUMHUYECKOM 3JIeMEHTE U (popMax ero CylecTBOBaHUS: CBOOOIHBIX
aTomax, MPOCTBIX M CJIOXHBIX BenlecTBax. IIpeBpamenus BemectB. OTIMUNE XUMHUYECKUX
peakuuii or (Qu3myeckux sBICHWH. Ponb XMMHUM B KU3HHM 4YelOBeKa. XeMouiaus u
xemo¢oOusi. KpaTkue cBeaeHHMs M3 HCTOPUM BO3HUKHOBEHHMS M Pa3BUTHS XUMHUHU. Poib
OTEUYECTBEHHBIX YUCHBIX B CTAHOBJIEHUM XUMHUYECKON Hayku — pabotsl M. B. JlomoHocOBa,
AM. byrneposa, J[. . MenaeneeBa. Xumuueckas CHUMBOJIMKA. 3HAKU XHUMHUYECKUX
SJIEMEHTOB U TPOUCXOXKACHWE HX Ha3BaHUM. Xumuueckue ¢Gopmynsl. HHIEKCH u
koa(pdunmentsl. OTHOCUTEIBHBIE aTOMHAsI U MOJIEKyJsgpHas Macchl. [IpoBeneHue pacueTroB



MacCcOBOM JOJAM XHUMHYECKOTO 7JJIEMEHTa B BEIIECTBE HA OCHOBE €ro (OopMyJbl.
Ilepnonnueckas cucrema xumuueckux emeHToB J[. M. Menneneesa, ee CTpyKkTypa: Majble
U Oousiblliie TEepUOAbl, TPYNIbl U MOArpymmbl. [lepuonnyeckas cucrteMa Kak CIPaBOYHOE
noco6ue JiJIsl MOTy4eHUs CBEIEHUH O XUMUYECKUX dJIeMEHTaX.

JdemoncTpaumnu. 1. Mogenu (mapoctepxkHeBble u  Ctroapra—bpurieda) pa3mudHbIX
MPOCTHIX U CJIOKHBIX BEIIECTB.

2. Komnekuust CTEKISHHOM XuMuuyecko nocypl. 3. Koiekius MarepuanoB U U3AEIUN U3
HUX Ha OCHOBE amoMuHus. 4. B3aumopgelicTBue Mmpamopa € KUCIOTOM W IMOMYTHEHUE
HU3BECTKOBOI BOJEI.

Tema 1. AToOMBI XUMHYECKHX 3JIEMEHTOB

ATombl Kak ¢opMa CyIIECTBOBAHMUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEACHHS O
CTPOCHMHM aTOMOB. Jloka3aTenbCTBa CIIOXKHOCTU cTpoeHus aTtomoB. OmbiTel Pesepdopaa.
[LmaneTapHas MOJIENIb CTPOCHUS aTOMA.

CocraB aTOMHBIX Si7€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAS aTOMHAsI Macca. B3auMocBs3b
HNOHSATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAsI Maccay.

N3menenue yncna mpoTOHOB B sA/Ipe aToMa — 00pa30BaHKE HOBBIX XMMHUYECKUX IJIEMEHTOB.
W3menenne uyncia HEUTPOHOB B sipe aroma — oOpa3zoBaHue u30TONOB. COBpeMEHHOE
ONpENIETICHNE TOHATUS «XUMUYECKHM 3ieMeHT». M30Tombl Kak pa3sHOBUAHOCTH aTOMOB
OJIHOTO XMMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XHUMHUYECKHX BJEMEHTOB MaJlbIX
nepuooB. [IoHATHE O 3aBEpPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuoanueckas cucrteMa xumuueckux annemeHToB JI. . MenneneeBa u cTpoeHHUE aTOMOB —
(bU3UYEeCKUil CMBICIT TOPSIIKOBOTO HOMEpPA JIEMEHTa, HOMepa TPYIIbI, HOMEpa Mepruoa.
W3mMeHeHne 4uciia 3JIEKTPOHOB HAa BHEUIHEM 3JJIEKTPOHHOM YpPOBHE aToOMa XUMHUYECKOTO
AJIEeMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbBIC
aTOMaMM  METAJUIOB W HEMeTauioB. [IpuymMHBI W3MEHEHUS  METAUIMYECKHX U
HEMETAJNIMYECKUX CBOWCTB B mepuogax U rpymnmnax. O6pa3zoBaHue OMHApPHBIX COEAMHEHMIA.
[Tonsitue 06 MOHHO# cBsi3u. CXeMbl 00pa30BaHUS HOHHOM CBSI3H.

B3anmogeiictBie  aTOMOB  3JIEMEHTOB-HEMETANIOB MEXay co0oifi — oOpasoBaHue
JBYXaTOMHBIX MOJIEKYJ MPOCThIX BemiecTB. KoBajeHTHass HEMoJisipHas XUMUYECKas CBS3b.
DONEKTPOHHBIE U CTPYKTypHBbIEe (opmynsl. B3ammosneicTBHEe aTOMOB HEMETAIUIOB MEXKIY
coboii — oOpa3zoBaHue OWHAPHBIX COEJUHEHUN HEMETaJUIOB. DJIEKTPOOTPULIATEIHHOCTb.
KoBanentnas nossipaast cBsizb. [loHATHE O BaJ€HTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBATh
KOBWJICHTHBbIE XuMHueckue cBs3u. CoctaBiaeHue QopMyn OMHAPHBIX COCAMHEHUW IO
BajeHTHOCTU. HaxoxkieHne BaJieHTHOCTH 110 popMyIie OMHAPHOTO COEIMHEHUSI.
B3aumonelicTBue aToMOB METaUIOB MEXIy Co00ii — o0pa3oBaHHE METALUTUYECKUX
KpucTauioB. [ToHsATHE O METaTTMYECKON CBA3H.

demoncTpanuu. Mogenu aroMoB XHMHYECKMX OJJeMEHTOB. llepumoaudeckas cucrema
xumudeckux anmemeHToB JI. M. MenaeneeBa (pasnuunbie ¢opmbl). M3rotoBienne Mojenei
MOJIEKYJT OMHapHBIX coequHeHuil. M3roTtoBieHne Monenu, WUIIOCTPUPYIOIIEH CBOWCTBA
METAUTMYECKON CBSI3H.

IpakTuyeckne padorbl 1. [IpaBuna TexHukn 6e30mMacHOCTH MPH pabOTE B XUMHYECKOM
kabunere. [lpuemsl oOpamieHuss ¢ 1a0opaTOpHBIM OOOPYJOBaHWEM M HarpeBaTeIbHBIMU
npudopamu.

KountpoabHnas padora 1 1o teme: « ATOMbI XUMHUYECKUX 3JIEMEHTOB)

Tema 2 IIpocThie BemecTsa

[TonoxxeHnue meTamioB U HeMeTauoB B [leproandeckoi cucTeMe XUMUYECKUX DJIEMEHTOB

. U.MenneneeBa. Baxneiiimme mpocThie BelIeCTBAa — MeETaUIbl (3Kelie30, allOMUHUM,
KallbIIMi, MarHui, HaTpul, kanuid). OOume Qu3ndeckue CBOWCTBA METaUIOB. BaxHeiimme



IPOCTHIE BEIIECTBA-HEMETAILIBI, 00pa30BaHHbIE aTOMAaMU KHCIOPO/1a, BOAOPO/Ia, a30Ta, CEPhl,
¢docdopa, yriepoaa. Mosiekyibl IPOCTHIX BEMIECTB-HEMETAILJIOB — BOJIOPOJIA, KUCIOPO/Ia,
a3oTa, rajoreHoB. OTHocUTeIbHAS MOJIeKyJsipHas Macca. CocoOHOCTh aTOMOB XMMHUYECKHUX
AJIIEMEHTOB K O00Pa30BaHUIO0 HECKOJBKMX MPOCTHIX BEIIECTB — AJIOTPOMHs. AJUIOTPOMHBIC
MoauduKauu Kuciopoaa, ¢pocdopa, oiaoa. Metamuimuyeckue 1 HEMETAIMYECKUE CBOMCTBA
MPOCTHIX BelecTB. OTHOCUTENBHOCTD 3TOTO MOHSATHUS.

Uucno Asoraapo. KommdectBo BemiectBa. Monb. MomsipHas Macca. MospHBIA 00beM
ra3oo0pa3HbpIX BemecTB. KpaTHble eIUHUIBI M3MEpPEHHs KOJIMYeCTBa BellecTBA —
MHJUIAMOJIb W KWJIOMOJb, MHIJUIAMOJISIPHASS W KWJIOMOJISIPHAs MacChl  BEIIECTBA,
MUJUTUMOJIIPHBIN U KHJIOMOJIIPHBIM 00beMBI Ta3000pa3HbIX BEIIECTB.

Pacuerbl ¢ uCHONB30BAHMEM TOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30By, «UUCIO ABOTaJpO».

JdemoncTpaunu. O3HaKOMJIEHHE C KOJUIEKIMed MeTamnoB. O3HaKOMJIEHHE C KOJUIIEKIHEH
HEMETAJUIOB.

KonTpoabHnasi padora 2 o teme: « [IpocTsie BemecTBa»

Tema 3. CoequHeHNs XHMMYECKHX 3JIEMEHTOB

Crenenb okxucneHusi. CpaBHEHUE CTENEHU OKHUCIEHHUS U BalleHTHOCTU. OnpexneneHue
CTETICHH OKHCIICHUS AJIEMEHTOB B OMHApHBIX coequHeHusx. CocraBnenue Gopmysin OMHApHBIX
COeIMHEHUH, 00N crioco0 uX Ha3BaHMM.buHApHBIE COCTUHEHUS] METAJIJIOB M HEMETAJIIOB:
OKCHUIBI, XJopuabl, cyabdunsl u np. CocraBnenue ux (opmyn. bunapHble coenuHEHHS
HEMETAJUIOB: OKCH[IbI, JIETy4HM€ BOJOPOJHBIE COEOUHEHHUs, HMX COCTaB W Ha3BaHWUI.
[IpencraBurenu OKCUAOB: BOJA, YIVIEKUCIBIM Ta3, HerameHas u3BecTb. lIpencraBurenu
JIETY4YUX BOJOPOIHBIX COETMHEHUM: XJIOPOBOJAOPO] U AaMMHAK.

OcHoBaHMsI, UX COCTaB W Ha3BaHus. PactBopumocTh ocHOoBaHui B Boje. [lpencraButenu
HIeJIoYei: TUIPOKCHIBI HaTpus, Kamusg U Kanbius. [loHstue 00 wWHOUKAaTOpax u
Ka4eCTBEHHBIX PEAKLIHSX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus kuciort. [IpencraButenu KUCIOT: cepHas,
consiHas, azoTHas. llonstne o mkane kuciotHoctu (mkama pH). M3MeHnenue oxpacku
WHJIUKaTOPOB.

Comnu kKak NpOU3BOJHBIE KUCITOT U OCHOBAHUM, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTH conen
B Bozie. [IpeacraBuTenu coneid: XJIopu1 HATpHsi, kKapOoHAT U (ocdaT KaabIusl.

AMop(dHbBIE U KPUCTAIITUYECKIE BEIIECTBA.

MexMonekynspHble B3aUMOJCHUCTBUS. THUNBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb
CBOICTB BEIIECTB OT TUMOB KPUCTAINIMYECKUX PELIECTOK.

UYucTele BemecTBa U cMecH. [IpuMeps! )KuaKkux, TBEPIBIX U ra3000pa3Hbix cMmeceii. CBoiicTBa
YHUCTHIX BEIIeCTB U cMmeceil. x coctaB. MaccoBast u oObeMHasi JOJTU KOMIIOHEHTA CMECH.
PacueTsl, cBA3aHHBIE C HCTIOJIB30BAHUEM MOHSTHS «JI0JISD.

JemoncTpauuu. OOpa3isl  OKCHJIOB,  KHCIIOT, OCHOBaHMM ®  coieil.  Mojenu
KPUCTAJUIMYECKUX PEILIECTOK XJIOpHAAa HaTpusi, aiMasza, okcuaa yriepoaa (IV). KucinortHo-
LIEJIOYHbIE MHAUKATOPHI, U3MEHEHUE WX OKPACKM B PA3IMYHBIX Cpelax. YHHUBEPCAIbHbBIN
VHJIMKATOP U U3MEHEHUE €r0 OKpacku B pa3nuuHbix cpenax. [llkama pH.

JlabopatopHble omnbIThl. O3HakKoMiIeHHE cO cBoicTBamu ammuaka. Omnpenenenue pH
PacTBOPOB KUCIIOTHI, IesIoun U Bojbl. Omnpenenenue pH TMMOHHOTO U S0J0YHOTO COKOB Ha
cpese w1010B. O3HAKOMIIEHUE C KOJUIEKIMEN cosiei.O3HaKOMIIEHHUE C KOJIJIEKIIMEN BEIIECTB C
pPa3HbIM THUIIOM KpPHUCTAJUIMYECKOW pemeTKU. M3rotoBieHne MOJENEed KPHCTAUIMYECKUX
pemerok. O3HaKOMIIEHUE C 00pa31lOM FOPHOM MOPOBI.

IIpakTuyeckue padorsl 2. [IpuroToBieHre pacTBoOpa caxapa U pacdyeT €ro MacCOBOW JOJIH
B pacTBOpE

Tema 4. U3meHeHusl, MPOUCXOAsIIIIME € BelIeCTBAMH



[TonsiTHE ABNEHUH, CBA3AHHBIX C U3MEHEHUSMU, IPOUCXOISIIIMMU C BELIECTBOM.

SIBneHus, CBsI3aHHbIE C W3MEHEHUEM KPHUCTAJUIMYECKOIO CTPOEHHS BEIECTBA IPHU
IIOCTOSIHHOM €ro cocTtaBe, — (usuueckue sBiaeHus. Duznueckue SBICHUS B XUMHHU:
TUCTWIUISIUS, KPUCTAJUTM3alusl, BBIMApUBAHWE M BO3TOHKA BEUIECTB, (PUIBTPOBaHHE U
LHEHTPUPYTrUPOBAHHUE.

SIBnenus, CBI3aHHbBIE C U3MEHEHHEM COCTaBa BEILECTBA, — XUMHUUYECKHE peakuud. [IpuzHaku
U YCIIOBHSI NPOTEKAaHUs XMMHYECKUX peakluil. BpiaeneHne TEmioThl U CBeTa — pEeaKIuu
ropenus. [lonsarue 06 K30 - U SHTOTEPMUUYECKUX PEAKIIHIX.

3aKOH COXpaHEHUS MAacchl BEIIECTB. XHMHUYECKHE YpaBHEHHUS. 3HAUEHUE MHJIIEKCOB U
k03¢ punmenToB. CocTaBlieHHE YPABHEHU XUMUYECKUX PEAKIIUM.

Pacuersl mo XxuMu4ecKkUuM ypaBHEHUsIM. PellieHne 3a/1a4 Ha HaXx0K/I€HUE KOJIUYECTBA, MACChI
Wi o0beMa MPOJYyKTa peaklUy MO KOJUYECTBY, MacCe WJIM O0BbEMY MCXOJHOIO BEIIECTBA.
PacueTsl ¢ MCHOJIb30BaHMEM TMOHATHSA «IOJSA», KOrJa HCXOAHOE BELIECTBO JAHO B BHJIE
pacTBOpa € 3aJaHHOM MAacCOBOM [JOJIEM pacTBOPEHHOTO BEHIECTBA WM COJAEPKUT
OMPENIETICHHYIO JTOJII0 TPUMECEN.

Peakuuu paznoxxenud. IlpencraBieHne o CKOpOCTH XMMHYECKMX peakuuid. KaramuzaTopsl.
@®epmenThl. Peakiuu coenuHenus. KaranuTuueckue W HEKAaTaJIUTUYECKHE PEaKIIMH,
oOpaTtuMble 1 HeoOpaTHUMbIe peakiuu. Peakuuu 3amenieHus. Pa akTHBHOCTH METAILIOB, €ro
WCIIOJIb30BAHME JUIsl TMPOTHO3UPOBAHMS BO3MOYKHOCTH TPOTEKAHUS pEaKIUil MEexIy
MeTaJllaMUd M KHUCJIOTaMH, pEaklUid BBITECHEHHUS OJHUX METAJIOB M3 PAacTBOPOB UX COJIEH
npyrumu Mmetauiamu. Peakiuum oOMeHa. Peakuuu HeWTpanu3anuu. YCIOBHS TPOTEKAHUS
peakuuit oOMeHa B pacTBOpax JI0 KOHIIA.

Tunel XMMHYECKMX peakuuid Ha NIpUMEpPEe CBOMCTB BOAbl. Peaknmns pasioxeHus —
AJEKTPOJIU3 BOJbl. Peakuinu coeMHeHUs1 — B3aUMOJICICTBUE BOABI C OKCHIAMHU METAIIOB U
HEMETAJIJIOB. Y CJIIOBHE B3aUMOJCICTBUSA OKCUIOB METAUIOB U HEMETAIJIOB ¢ BoAo. [lonsTue
«TUAPOKCUIBD». Peakuuu 3aMeleHuss — B3aUMOJEWCTBHE BOJBI € MeTaylamMu. Peakuuu
oOMeHa — THAPOIIN3 BEIIECTB.

Jemoncrpauuu. [Ipumepsl ¢usznyueckux sBICHHI: a) TUlaBieHue mnapaduHa; 6) BO3rOHKA
noia wuiu OEH30HWHOW KHCJIOTHI; B) PacTBOPEHHE OKpAIIeHHBIX coiyiel; 1) auddysus
JTYLIIUCTBIX BELIECTB C ropAIleH JTaMIIOYKK HakaauBaHus. [Ipumepbl XUMUUYECKUX SIBJICHUI: a)
ropeHue Maraus, gocdopa; 6) B3aUMOACHCTBHE COJITHOW KUCIOTHI C MPAaMOPOM HJIH MEJIOM;
B) nojyudenue ruapokcua meau (I1); r) pactBopeHne moinyyeHHOro ruJIpoOKCUa B KUCIOTaX;
n) B3aumojeiicteue okcuaa meau (I) ¢ cepHoit KMCIOTOM MpH HarpeBaHUU; €) Pa3I0KECHHE
NepMaHraHaTta Kajus; ) pa3joKeHue IepoKcuia

BOJIOPO/Ia C TIOMOINBIO TUOKCHJA MapraHila M KaTaja3bl KapTodels WIM MOPKOBHU; 3)
B3aMMO/ICHCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMH.

IIpakTHyeckue padors! 3. [IpU3HAKM XUMUYECKUX PEAKIINN.

KonrtpoasHnas padora 3 o teme: «3MeHeHNsI, TPOUCXOIAIIUE C BEIIECTBAMM

Tema S. PacTBopenne. PactBopbl. CBOHCTBA pPACTBOPOB 3JIEKTPOJIMTOB

PactBopenne  kak  ¢Qusmko-xumuyeckuid  mpomecc. Ilonstme o  rugpatax WU
KpucTtamoruaparax. PactBopuMocTs. KpuBble pacTBOPUMOCTH Kak MOJAENIb 3aBUCUMOCTHU
pPacTBOPMMOCTH TBEpAbIX BEUIECTB OT TeMmIeparypbl. HachlllleHHbIE, HEHACBILIEHHbIE U
MIEPECHILIEHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB JIJISl IPUPOJIBI M CEIBCKOIO XO35ICTBA.
[TonsiTue 00 HSIEKTPOIUTUYECKOW AUCCOLMALMU. DIEKTPOIUTHI M HEIJIEKTPOJHUTHI.
MexaHu3M JUCCOLMALMM 3JIEKTPOJIUTOB C Pa3IMYHBIM XapakrepoMm cBs3M. CreneHb
AIIEKTPOIUTUYECKON Auccoruanuy. CUibHbIE U C1a0ble HJIEKTPOIUTHI.

OCHOBHbBIE TOJIOKEHUS TEOPUHU BIEKTPOIUTHUECKON auccounanuu. VoHHBIE ypaBHEHUS
peaknuii. Peakiium oOMeHa, Uaymiye 10 KOHIIA.

Knaccuduxanmst HOHOB U MX CBOMCTBA.



Kucnotel, ux xnaccudukamms. Jluccommarus KHUCIOT M WX CBOWCTBA B CBETE TEOPHUH
AJEKTPOJUTHYECKON JAHCcCONManru. MONEKYJIApHbIE W HWOHHBIE YPaBHEHHS PEaKLUM.
B3aumopeiicTBue KUCIOT ¢ METaulaMU. DJIEKTPOXMMHUYECKUN PsiJl HANPSIKEHUW METaJIOB.
BzaumojeiicTBre KMCIOT ¢ OKCHJIaMHM METalaoB. B3zamMoaelcTBHe KHCIOT C OCHOBAaHHUSIMH
—peakius HeWTpanu3anuu. BzaumonelictBue kuciot ¢ coisiMu. Mcnonap3oBaHue TaOIUIIbI
pPacCTBOPUMOCTH JIJISI XaPAKTEPUCTUKN XUMHYECKHX CBOMCTB KHUCIIOT.

OcHoBanusl, uX Kiaccudukamnus. {uccoruanus oCHOBaHUN M WX CBOWCTBA B CBETE TCOPUU
AJIEKTPOJIUTUUECKON aucconnanuu. B3anmoaeicTBue ocHOBaHMil ¢ cosiMu. Mcnonb3oBaHue
TaONUIBI PACTBOPUMOCTH JJISI XapPaKTEPUCTUKU XUMHUYECKHX CBOWCTB OCHOBAaHHM.
BzaumMoelicTBue mieoue ¢ OKCHIaM1 HEMETAJLIOB.

Conu, UX JIUCCOIMAMS M CBOMCTBA B CBETE TEOPUU DIICKTPOJIMTHYECKOW JUCCOIUAIUU.
B3aumopeiictBue coneit ¢ MetamiaMu, 0OCOOEHHOCTH 3TUX peakuuid. BzaumopeiictBue coneit
¢ comsimu. HMcnonbp3oBaHue TaOMUIBI PACTBOPUMOCTH I XapaKTEPUCTUKH XHUMHUYECKUX
CBOMCTB COJICH.

O06o00menue cBeaeHU 00 OKCHIax, UX KIacCU(DHUKAIIUUA U CBOWCTBAX.

['enernueckne psapl MeTala W HeMeTalia. ['eHeTHdeckas CBsA3b MEXAY KiaccaMu
HEOPraHWYECKUX BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIC PEAKITHH.

OrmpeziesieHre CTEMEHEH OKHUCICHUS MJisi DJIEMEHTOB, OOpa3yIoIIMX BEHIECTBA Pa3HbBIX
KinaccoB. Peakunu HMOHHOTO OOMEHa U OKHCIHUTEIbHO-BOCCTAHOBHUTENIBHBIC PEAKIINU.
OkucnauTenb U BOCCTAHOBUTEIb, OKUCICHUE M BoccTaHOBieHHE. CocTaBieHUE ypaBHEHUM
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI METOJ0OM 3JIEKTPOHHOTO OanaHca.

CBolicTBa NPOCTBIX BEMIECTB — METAUIOB M HEMETAJUIOB, KHCJIOT M COJIEM B CBETE
OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUM.

JemoHcTpannu. B3anMmoelicTBE pacTBOPOB XJIOpHIA HATpus W HHTpara cepedpa.
[Tonyyenue HEpacTBOPUMOrO THUAPOKCHAA W  B3aUMOJCHCTBHUE €ro C KUCIOTaMH.
B3aumoneiicTBre KHUCIOT ¢ OCHOBAaHUAMHU. B3auMoOaeliCTBHE KHUCIOT C OKCUIAMH METAJIJIOB.
B3aumopeiictTBue  KHCIOT € MeTallaMH. B3aumMoOAEHCTBHE  KHCIOT C  COJISIMH.
B3aumopeiictBue 1menoder ¢ KUcCIOTaMH. Bs3anMmoneilcTBUe INEIOYE C OKCHIAMH
HEeMeTaJI0B. B3auMopelicteue menodeit ¢ consimu. [lonydeHne u CBOMCTBAa HEPACTBOPUMBIX
ocHOBaHMI. B3ammopelcTBHE OCHOBHBIX OKCHIOB C KHCJIIOTAMH. BzaumoneiictBue
OCHOBHBIX OKCHJIOB C BOJIOW. B3anmmoaelcTBHEe KUCIOTHBIX OKCHIOB C IIEJIOYaAMH.
IIpakTuyeckue padoTbl 4. YCIOBUA TEUECHHS XUMHUYECKUX PEAKIUN MEXKIY pacTBOpaMH
3JIEKTPOJUTOB /10 KOHIIA.

5. Pemenune skcriepuMEHTAIBHBIX 3aa4.

Hrorosasi koHTpOJIbLHAsI padoTa 3a Kypc XMMHH 8 Ki1acca

9 kJy1acc

BBenenue. O0masi XapakTepUCTUKA XMMUYECKHUX 3JIEMEHTOB U XUMUYECKUX peakiuii
Ilepuoaunveckuii 3axkoH u Ilepuoamyeckass cucremMa xumudeckux 3iemenroB Jl. H.
MenpeneeBa

XapaKTepHUCTHKaA JJIEMEHTA II0 €r0 MOJIOXKEHUI0 B Ilepmoanueckon cucreMe XMMHUYECKUX
snemeHTOB J[. M. MennenceBa. CBOMCTBAa OKCHAOB, KHCJIOT, OCHOBAaHHN M COJICH B CBETE
TEOPUU BJEKTPOJUTHUECKON TUCCOIIMALIMU U OKUCIICHUS-BOCCTAHOBJICHUS.

[lonatue o mepexoAHBIX 3MeMeHTaxX. AMGOTepHOCTh. ['eHeTHUeCKui psI MEePEeXOTHOTO
3JIEMEHTA.

[lepuoguueckun 3akoH u Ilepuomuueckas cucrema xumudyeckux odiaemeHtoB [ U.
Menneneena.



XyUMHUUecKas OpraHu3anus )KMBOM U HEXUBOW NPUPOAbl. XUMUUYECKUI COCTaB sIpa, MAHTHHU
U 3€EMHOW KOpbl. XHMHUYECKHE DJIEMEHThl B KIETKaxX JUBBIX OPraHM3MOB. Makpo- u
MUKPO3JIEMEHTHI.

O6006menne cBeneHuit 0 XUMUUecknx peakiusax. Kimaccudukamus XuMHUIecKux peakiuil mo
pPa3IUYHBIM TPHU3HAKAM: «YHUCIO U COCTAaB PEArHPYIOLIUX M OOpa3yIoIIMXCs BEUIECTBY,
«TeTIoBOM 3(PdeKT», «HampaBlICHUE», «U3MEHEHUE CTEMECHEH OKUCIEHUS DSJIEMEHTOB,
00pa3yronx pearupyrolue BemecTBay, «pasa», «MCIoiIb30BaHue KaTanuzatopay. [lonsarue
0 CKOPOCTU XMMUYECKOU peakuu. @akTopsl, BIUSIOLUME HA CKOPOCTh XUMUYECKUX PEAKLIHM.
Karanuzatops! u karanus. MTHruOUTOpEl. AHTHOKCUIAHTHI.

JlemoncTpaunu. Paznmuuasie  ¢gopmbr  Tabmumel  JI. M.MenaeneeBa. Momenu aToMoB
NEMEHTOB |—-r0 mepuoaoB. Mojenb CTpOEHHUs 3€MHOro Imapa (MOmepedyHbId pas3pes).
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW pEaKIMU OT TMPUPOJABl PEarupyrolux BeIeCTB.
3aBUCUMOCTb CKOPOCTH XMMHYECKON pEakiMu OT KOHIICHTPAIMH PEearupyrolux BeEIIeCTB.
3aBUCUMOCTh  CKOPOCTM  XHMMHMYECKOM  peakiuuud OT IUIOHaAM  CONPUKOCHOBEHMS
pearupyronmx BemecTB («KUIISIIIUNA CI0M).

JladopaTopHbie onbIThI 1. [lonydyeHne ruapokcuia NMHKA U UCCIEA0BAHUE €TI0 CBOWCTB. 2.
MopenupoBanne mnoctpoeHusi llepuoanmyeckoil cUCTEMBbl XUMHUYECKHX 3JE€MEHTOB /.
N.Menneneesa

JlnarHocTu4yecKkasi KOHTPOJIbHAas padoTa

Tema 1. MeTaibl

[Tonoxenne wmeramnoB B llepuogmyeckoil cucreme xumuueckux diaemeHToB [J[. U
MenneneeBa. Metaiinueckass KpUCTAJUIMYECKAsl PEIIETKA W METaUIMyecKass XUMHUYecKas
cBsa3b. OOmme ¢Qusnyeckue cBoiicTBa MeTauioB. CIlaBel, MX CBOWCTBA W 3HAYCHHE.
XHWMHUYECKUE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJNEH, a TAK)KE B CBETE MX MOJOXEHUS B
ANEKTPOXUMHUYECKOM PSAY HANPSKEHUH METaJIOB.

Kopposust metaiioB u criocoOsl 60pe0bI ¢ Hel. Metamnsl B npupoae. O01ue crnocoObl ux
MOJTYyYCHHUSL.

OO0masi XapaKkTepHUCTHKA HIEJOYHBbIX MeTaLI0B. MeTaiisl B npupoje. Obmme crnocoos!
ux nonyyenus. Ctpoenue aTromoB. lllenounsie MeTamibl — OpocThie BelecTBa. BaxHeimme
COCIMHEHUS IIEIIOYHBIX METANIOB —OKCHUbI, THAPOKCHIBI U COJHU (XJOPHUIBI, KapOOHATHI,
cynb(daThl, HUTPATHl), UX CBOWCTBA M IMPUMEHEHUE B HApPOJHOM Xxo3sicTBe. KanuitHbie
yIOOpEHUS.

OO0mas xapakTepucTHKa 3jeMeHTOB riaaBHou mnoarpynnsl II rpynmel. Ctpoenue
atoMoB. IllenouyHo3emenbHbIE METAJIBI — MPOCThIE BellecTBa. BakHeHIMe COeIUHEHUS
MIEJIOYHO3EMENbHBIX METaNIOB — OKCHJIbI, TUJIPOKCHUIIBI M COJH (XJOPUABI, KapOOHATHI,
HUTPATHI, CyIbdaThl, (ocdaThl), NX CBONCTBA U MPUMEHEHHE B HAPOTHOM XO35HCTBE.
Amomunmii. CtpoeHue aroma, (pu3nyeckue M XMMHUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenvHEHHs aIFOMUHMSI — OKCHJI U THAPOKCHUI, UX aM(pOTEepHBIN Xapakrep. Baxkneiimme
couu anmtoMuHus. [[pyMeHeHne aTOMUHUS U €0 COCTMHEHNM.

Kenezo. Ctpoenue atoma, (pu3nueckue M XHUMHUUYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA.
I'enetnueckue psanel Fe2+ un Fe3+. BaxkHeimme conu xene3a. 3HAUEHUE XKelne3a U €ro
COCIMHEHUH JJIs IPUPOABI M HAPOIHOI'O XO3MCTBA.

JemoncTpauuu. OOpa3Iisl METOYHBIX U MEIOYHO3EMENbHBIX MeTauioB. OOpa3Iibl CIIJIaBOB.
B3aumopeiictBue pacTBOPOB KHUCIOT W cojied ¢ Metauiamu. [losydyeHue Tuapokcuia
AIIOMUHHSA M HMCCJIEJIOBAaHHE €ro CBOMCTB. B3ammojencTBue jkene3a ¢ COJITHOM KHCIOTOM.
[Tonyuenue ruapokcuaos xenesa (II) u (I1II) u uzydyenne ux cBOUCTB.

IIpakTtuyeckue padorbl. 1. OcyliecTBieHHE UEMOYKM XMMHUYECKHUX NPEBpAICHU. 2.
[TonydyeHnue u CBOWCTBAa COCIMHEHUN METAIIOB. 3. PellleHue 3KCrepUMEHTAbHBIX 33Ja4 Ha
pacrno3HaBaHUE U MOJIYYEHHE COCTMHEHUIN METAIIIIOB.



KonTpoabnast padora Nel o teme : MeTtanibi»

Tema 3. HemeTasibl

OO01mas xapakTepucTUKa HEMETAIUIOB: nosioxkeHue B [lepuonnyeckoil cuctemMe XMMHUYECKHX
anemenToB J[. U.Menneneena,

OCOOGHHOCTHM  CTPOGHHSI ~ aTOMOB,  3JeKTpooTpuiarenbHocth  (D0)  kKak  Mmepa
«HeMeTaIMYHOCTHY, psag 0. Kpucrainmueckoe CTpoeHHE HEMETauIOB — IPOCTHIX
BelecTB. AsuoTrponusi. PuU3nyecKue CBOMCTBa HEMETAIOB. OTHOCHUTENIBHOCTh IOHATHM
«METAJ» U «HEMETAIL».

Boaopoa. [Tonoxenne Bogopona B [lepuoanueckoin cucteMe XumMu4yeckux 3iemeHToB Jl. U.
MengeneeBa. CTpoeHHe aromMa M MOJEKyJbl. Duznueckue M XHUMHUYECKHE CBOMCTBA
BOJOPO/JA, €T0 MOJy4eHUE U IPUMEHEHUE.

Bopaa. Ctpoenue monexkynsl. BonoponHas xumudeckast cBa3b. OuU3nMUeCcKrue CBOMCTBA BOJIBI.
AHomanuu cBOMCTB BoAbl. ['mapodunbHbie U TUAPO(OOHBIE BemiecTBa. XUMUYECKUE
cBoiictBa Boabl. KpyroBopor Boawl B npuponae. Bomoounctka. Aspamnusi Boabl. BeITOBBIE
¢bunbTpel. MuHepanbHble BOBI. JJUCTUIIIMpOBaHHAS BOJIA, €€ MOTYyYeHUE U IPUMEHEHUE.
Oo0mas xapakrepucTuka rajoreHoB. Ctpoenue aromoB. [IpocTeie BellecTBa U OCHOBHBIE
COEIIMHEHUs TaJOoreHOB, UX cBoWcTBa. KpaTkue cBeaeHus o xjope, Opome, ¢prope U HOE.
[IpuMeHeHue rajJoreHoB U UX COEAMHEHUN B HAPOAHOM XO3SIICTBE.

Cepa. CTpoeHue aToma, aJuIOTPOIHs, CBOWCTBA U MPUMEHEHHE poMOrUecKon cepbl. OKCUIbI
cepsl (IV) u (VI), ux nonydyenue, cBoiictBa u npuMmeHeHue. CepHasi KUCIOTAa U €€ COJH, UX
MIPUMEHEHHE B HApOJIHOM X03s1iicTBe. [I[pOon3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHue atomMa M MOJIEKYJbI, CBOMCTBAa MPOCTOr0 BelllecTBA. AMMHUAK, CTPOECHHE,
CBOICTBA, MOJIydYeHHE U TpuMeHeHne. Coam aMMOHMS, UX CBOKMCTBA U MpUMeHEeHHE. OKCHJIbI
azora (II) m (IV). A3oTHas kucioTa, €e CBOMCTBA WM MpUMEHEHHE. HUTpaThl W HUTPHUTHI,
mpo0sieMa UxX COJEP>KaHUs B CEITbCKOXO3SIICTBEHHOM MPOIYKIIMU. A30THBIC y10OpEHUSI.
®ocdop. Crpoenne aroma, amIoTpomnus, cBoiicTBa Oemoro M KpacHoro ¢ocdopa, ux
npumMeHnenne. OcHOBHbIE coemuHeHus: okcun ¢ocdopa (V) m oprodocdopHas Kuciora,
dhocdarel. DocdopHbIe yIOOpPEHUS.

Yriaepoa. CtpoeHue atoma, alioTpONHsi, CBOcTBa Moaudukanuii, npumeHerne. OKCUIbI
yriepoaa (II) u (IV), ux coiictBa u mpumeHenune. KapOoHaTsl: KalblMT, COJA, MOTAII, UX
3HAYEHHE B IPUPOJIE U )KU3HU YEIOBEKA.

Kpemnuii. CtpoeHue atoma, KpUCTAUIMYECKUN KPEMHHUN, €ro CBOICTBA M NMPUMEHEHHE.
Oxcuna kpemuus (IV), ero npupoansie pazHoBuAHOCTA. CUIMKATHI. 3HAYCHUE COCTUHEHUM
KPEMHHUS B KUBOU U HEXKUBOU Ipupojie. [lonsaTHe 0 CUIMKaTHON MPOMBIIITIEHHOCTH.
Hemoncrpauuu. [lonyuenue wu pacno3zHaBaHue Bojopona. KauecTBeHHass peakuus Ha
rajoreHuA-uoHsl.. B3auMoaencTBue KOHUEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
JlaGoparopHble onbIThbl. O3HAKOMJIEHHWE C COCTaBOM MUHEpaibHOU Bojabl. 30. CBoiicTBa
pa30aBIICHHOW CEpHOW KHUCIOTHL. F3ydeHue cBOMCTB ammuaka. Pacro3HaBaHWEe COJICH
ammonusi. [openue ¢ocdopa Ha Bo3ayxe W B Kucimopoxae. PacmosznaBanme Qocdartos.
I'openue yrns B kucnopoe. [lepexon kapOoHATOB B THAPOKAPOOHATHI.

IIpakTHyeckue padorsl. 4. Pemenue sxcriepuMeHTANBHBIX 3a1a4 1o TeMme «[loarpymnma
KUCI0poJay». 5. Pemenne sxcnepuMeHTalIbHbIX 3a1a4 1o TeMe «Iloarpymnmna ragoreHoB» 6.
[Tonyuenue, cobupanue 1 pacrio3HaBaHUE Ta30B.

KonTpoabHast padora Ne2 o teme : Hemeramib»

Tema 5. O0o0menne 3HAaHUI MO0 XMMHHM 32 KypC OCHOBHOM mikoJibl. IloaroroBka k
rocy/1apcTBeHHOIl uTOroBoii arrecrauuun (OI'J)

[lepuoguueckun 3akoH u llepuoguueckas cucTeMa XUMHUYECKHX DJIEMEHTOB  [I.
N.Menneneesa. U3NUECKU CMBICI MOPAAKOBOIO HOMEpPA JIEMEHTA, HOMEPOB IEPUOIA U
TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB U UX COCAUHEHUU B MEpUOJaX U



rpynnax B CBET€ IMPEACTAaBIEHUH O CTPOCHHM AaTOMOB  DJIEMEHTOB. 3HAdYeHHE
Ilepnoanueckoro 3akoHa.

Bunbl xumudeckux CBsi3eld M TUIBI KPUCTAJUIMUECKUX peleTok. B3auMocBs3b cTpoeHus u
CBOICTB BEIIECTB.

Knaccudukaruss XUMHUYECKUX peakuid MO pa3duyHbIM MpU3HaKaMm (YUCIO M COCTaB
pearupyrommux MU oOpa3yloIIMXCs BELIECTB; HaJIWYUE TpaHULBl pas3jaena (as3; TEIIoBON
3bdeKT; HU3MEHEHHe CTENeHell OKUCJICHUS aTOMOB; HCIIOJIb30BaHUE KaTaau3aTopa;
HanpaslieHue npotrekanus). CKOpocTb XUMUYECKUX PEakiuii U (paKkTopbl, BIUSIIONIUE HA HEe.
O06paTUMOCTh XMMHUYECKUX PEAKIIUM U CTIOCOOBI CMEIICHHUSI XMMUYECKOT'0 PABHOBECHSI.
[Ipocthie U cinoxHBIE BemiecTBa. MeTaibl U HEMETallibl. [ eHeTUYecKue psjibl MeTasia,
HEMeTallla U mepexogHoro wmetamwia. OKCHUIbl M TUAPOKCHIBI (OCHOBaHUS, KHCIIOTHI,
amdoTrepHble TUIPOKCUIBI), coiu. Mx cocraB, kiaccupukanus U oOOLMEe XUMHUYECKUE
CBOICTBA B CBETE TEOPHUH IEKTPOTUTUUECKON TUCCOLUALINH.

HUToroBasi koHTpoIbHAsI padoTa 3a Kypc XxumMnu 9 kiacca

®opMbI oOpranu3anuu 00pa3oBarebHOI0 npouecca U GopMbl KOHTPOJIS

PaGouas mporpamma mnpegycmarpuBaeT (pOpMUpPOBAHUE y ydAIIMXCsA OOIIEydeOHBIX
YMEHUI ¥ HABBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB ACSITEILHOCTH U KIIFOUEBBIX KOMIETEHIUN. B
TOM HalpaBJICHUU TPUOPUTETAMU [UI ydeOHOro mpeamera «XUMHUS» Ha CTYNEHU
OCHOBHOT'O OOIIET0 0Opa30BaHUs SBIAIOTCS: HCIOIb30BAaHUE IS MO3HAHUS OKPYKAOILEro
MUpa pa3IuYHbIX METOA0B (HAOIIONEHNS, U3MEPEHUS, OIBIThI, YKCIIEPUMEHT).

Paboueit mporpammoit kypca xumuu 8-9 Ki1accoB mpeaycMOTpeHo MpoBeneHue 11
MpaKTH4eCKuX paboT, B T.4. 5 - B 8§ Kimacce u 6- B 9 kiacce., HECTOKHBIX IKCTIEPUMEHTOB U
OMMCAHME UX PE3YJbTATOB; UCIIOJIB30BAHKE JJISl PEIICHUS TTO3HABATENIbHBIX 33/1a4 PAa3JIMYHbIX
HUCTOYHUKOB HH(MOpMaIK; COOMIOACHHE HOPM U TPAaBWII TOBEACHUS B XUMHYECKHX
naboparopusx, B OKpYKarollIel cpelie, a Takke MpaBuil 30POBOr0 00pa3a KH3HHU.

Pesynprarsl uzydyenus Kkypca « XuMusi» IpHUBEIEHbI B paszeie « TpeboBaHus K YPOBHIO
MOJITOTOBKU BBIITYCKHUKOBY», KOTOPBIM IMOJHOCTBIO COOTBETCTBYET CTaHAapTy. TpebGoBaHwMs
HaMpaBJIeHbl HA PEaIN3alUI0 JIEATEIbHOCTHOTO, MPAKTUKOOPUEHTUPOBAHHOIO U JIMYHOCTHO
OPUEHTUPOBAHHOIO TOJXOJ0B; OCBOCHHE YUYAIIUMHCS MHTEIUIEKTYaJIbHOM M IMPaKTUYECKOU
JIeSITEIbHOCTU; OBJIAJICHUE 3HAHUSMU U YMEHMUSIMH, BOCTPEOOBAaHHBIMH B MOBCEIHEBHOMU
KU3HU, TO3BOJISIONIMMHU OpPUEHTHPOBATHCS B OKPYKAIOIIEM MHpE, 3HAYMMBIMH JUIS
COXpaHEeHMs OKpYKalollell cpenbl W COOCTBEHHOTO 310pOBbs. [l TEKyIIEro KOHTPOJIS
YPOBHS YCBOEHHS y4€OHOTO IIpeIMeTa UCII0JIb30BaTh Takue (POPMBbI, Kak:

e KOHTpPOJIbHBIE paboThI (8 KOHTPOJIBHBIX PA0OT, B T.4. 5- 3a Kypc 8 Kiacca u 4 - 3a
Kypc 9 Kmacca, ¢ y4yeTOM KOHTPOJBbHBIX pabOT MO NPOMEKYTOUHOMY U
UTOTOBOMY KOHTPOJIIO);
CaMOCTOSITENIbHbIE TPOBEPOYHBIE PAOOTHI;
cpe3oBbie paboTHI B T.4. B popme TecTa;
ycTHBIE (POPMBI KOHTPOJIS, PPOHTANBHBIN OMPOC
3aIuTa NpoeKTa

Cucrema OlleHKH JTOCTUKEHU I yyalmxcs;

- MPpU OTBETE OOHAPYKEHO HEMOHWMAHHME YYalllMMCSi OCHOBHOTO COJAEp)KaHUS Y4eOHOTO
Marepuajga WU JIONYIIEHbl CYIIECTBCHHBIC OIIMOKH, KOTOPBIC YYalIUHCS HE MOXET
WCIIPABUTh MPU HABOJSLIMX BOMPOCAX YUUTEIIsI, OTCYTCTBUE OTBETA.

OueHka ycTHOroO oTBeTa

Ot1mMmeTKa «S»:




- OTBET MOJIHBIN ¥ IPAaBWJIBHBII HA OCHOBAaHUU U3YyYEHHBIX TCOPUH;

- MaTepHuall M3JI0XKEH B OIPEIEICHHON JIOTMYECKOM IOCIENOBATEIbHOCTH, JIMTEPATYPHBIM
S3BIKOM; OTBET CAMOCTOSITEIbHBIN.

OtBet «4»:

- OTBET IOJIHBIM U NTPAaBWIbHBIA HA CHOBAHUH U3YyYEHHBIX TCOPUN;

- Marepuajg U3J0KEH B OIPENEICHHON JIOTMYECKOM IOCIENI0BAaTEIbHOCTH, MPH 3TOM
JOIYIIEHBI ABE-TPHU HECYILIECTBEHHbIE OLINOKH, UCIIPABIECHHBIE 110 TPEOOBAHUIO YUUTEIIS.
OtmeTka «3»:

- OTBET MOJHBIA, HO TIPH ITOM JOIMYIIEHA CYIIECTBEHHAs OMIMOKA WM OTBET HETIOJIHBIM,
HECBSA3HEBIN.
OtMeTKa «2»; HET OTBETA

OueHka 3KCNEPUMEHTAJIbHBIX YMEHUit

OneHKa CTaBUTCSI HA OCHOBAaHWUU HAOJIONCHMS 3a yYalllMMHCS W MHCHBMEHHOIO OTYeTa 3a
pabory.

OtmeTka «5»:

- pa0GoTa BBHITIOJIHEHA TOJHOCTBHIO W TPABWIBbHO, CACNaHbl MPaBUIbHBIC HAOMIOACHUS U
BBIBOJIBI;

- OKCIIEPUMEHT OCYIIECTBIIEH IO TJIaHy ¢ YYE€TOM TEXHUKH O€30MaCHOCTU U MPaBHII pabOTHI C
BEIllECTBAaMHU U 000PY/IOBaHHEM;

- TMPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIE YMEHHS, IMOIJCPKHUBAIOTCS YHCTOTa pabodero
MecTa M MOpsAI0K (Ha CTOJIe, SKOHOMHO UCIIOJIB3YIOTCS PEAKTHBBI).

OTMeTKa «4»:

- paboTa BBINMOJHEHA TPABWIBHO, CACIAHBI MPABWIbHBIC HAOIIOACHUS W BBIBOIBI, HO INPHU
3TOM 3KCIIEPUMEHT TPOBEACH HE TOJHOCTHIO WJIM JIOMYIICHBI HECYIICCTBEHHBIC OIMOKH B
paboTe ¢ BemecTBaMU U 000pYIOBaHUEM.

OtMeTKa «3»:

- paboTa BBHITIOJTHEHA TIPABUIILHO HE MEHEE YeM HAIlOJIOBUHY WIIM JIOMYIIeHA CYIIECTBEHHAs
omunOKa B XO/I€ JKCIIEpUMEHTa B OOBSCHEHWHU, B OGOpMIICHHH pPabOTBI, B COOMIONEHUU
MpPaBWJI TEXHUKW O€30MacHOCTH Ha paboTe ¢ BEIIeCTBAMH M OOOpYIOBaHUEM, KOTOpas
UCIIPABIIAETCS 10 TPEOOBAHUIO YUUTEIS.

Ot1mMmeTKa «2»:

- JomyieHsl ABe (1 0osee) CyleCTBEHHbIE OITMOKY B XO/I€: IKCIIEPUMEHTA, B OObSICHEHUH, B
opopmiieHun paboOThl, B COOMIONEHWM TPABWI TEXHUKH O€30MaCHOCTU TpH padbore ¢
BEIIECTBAMU W OOOpYIOBaHHEM, KOTOpBIC VYUAIIMWCA HE MOXKET HWCIPAaBUTh JaXke IO
TpeOOBAaHUIO YUUTES;

- paboTa He BBIMOJIHEHA, Y YYAIIeTOCs] OTCYTCTBYET SKCIIEPUMEHTATBHBIC YMECHHSL.

OueHka yMeHHUil peliatb pacyeTHbIe 3a1a4M
OtMmeTKa «5»:

- B JIOTMYECKOM PACCYXJCHHUM W PEIICHUU HET OIMMOOK, 3a/iaya pellleHa palrOHaTbHBIM
COCOOOM.
Otmerka «4»:




- B JJOTMUECKOM PaCCY)XJICHHH U PEIICHUU HET CYIIECTBEHHBIX ONIMOOK, HO 3ajla4ya pelieHa
HEpaIMOHAIBHBIM CIIOCOOOM, WIIH IOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OITUOOK.
OtMmeTKa «3»:

- B JIOTHYECKOM PaCCYKJIEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHAa CYIIeCTBEHHAS
omuOKa B MaTeMaTHYECKUX pacueTax.
OtMeTKa «2»:

- UMCIOTCA CYHICCTBCHHLBIC OIIMOKHU B JIOTMYCCKOM PACCYKICHUU U B PCIICHHNHN,
- OTCYTCTBHC OTBCTA Ha 3a/IlaHUC.

Ounenka NMCbMEHHbIX KOHTPOJIbHBIX padoT
OtMmeTKa «5»: OTBET MOJHBIA U IPABWIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OIINOKA.

OTMeTKa «4»:0TBET HETIOJHBIN UIIN AJOIIYIICHO HC ooitee ABYX HCCYIICCTBCHHBIX OIINOOK.

OTtMeTKa  «3»: pa60Ta BBIIIOJIHCHA HCE MCHCC 4YCM HAIIOJIOBUHY, MAOIIYIIICHA OJdHAa

CYIICCTBCHHAA OIIMOKa U IIPpH 3TOM ABC-TpHU HECCYIICCTBCHHELIC.
OTMeTKa «2»: pa60Ta BBIIIOJIHCHA MCHBIIC YCM HAIIOJOBHHY HWJIH COACPKHUT HCCKOJIBKO

CYILIECTBEHHBIX OIIMOOK;_paboTa HE BHITIOJIHEHA.

Ouenka TecTOBBIX padoT

TecTsl, cocTosNMEe W3 TATH BOIPOCOB MOXKHO HCIIOJIB30BaTh IOCIIE H3YYCHHS KaXKIOTO
Matepuana (ypoka). Tect u3 10-15 BonpocoB UCTIONMB3YETCS AJIsSI IEPUOAUUECKOTO KOHTPOJIS.
Tect n3 20-30 BOpOCOB MCIOJIH30BATH JIJI1 UTOTOBOTO KOHTPOJISI.

[Ipu onleHMBAHUM UCTIONIB3YETCS CIACAYIOIIAs IIKaja:

JUIS TECTA U3 IATH BOIIPOCOB:

* HET OIIMOOK — OIICHKA «5»;
* OJTHA OIITMOKA - OIICHKA «4»;
* IBE OIMHUOKHA — OIIEHKA «3»;
* TPU OITUOKU — OIIEHKA «2».

Jlst tecta n3 30 BOIIpOCOB:

* 25-30 npaBUIIbHBIX OTBETOB — OIICHKA «5»;
* 19-24 npaBUIIbHBIX OTBETOB — OLICHKA «4»;
* 13-18 npaBUIIbHBIX OTBETOB — OIICHKA «3»;
* MEHbIIIE 12 MPaBUIBHBIX OTBETOB — OLICHKA «2».

HNuTepHeT-pecypchl:

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUsI U HAYKH

http://www.fipi.ru Tlopran ®UIIM — ®denepanbHbIi HHCTHTYT MEAArOrHYeCKUX
U3MEPEHUIN

http://www.ege.edu.ru ITopran EI'D (uadopmanmronHoi nogaepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunslit sx3amen

http://edu.ru/index.php ®enepanbhbiii mopran «Poccuiickoe 00pa3oBaHHE»
http://www.infomarker.ru/top8.ntml  RUSTEST.RU -  ¢denepanbubiii  1EeHTp
TECTUPOBAHUS.
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http //www.edu.ru - ®enepanpHblii 00pa3oBaTenbHbI mopTan «Poccuiickoe

00pa3oBaHUE»

http //www.mon/ gow. ru.- MuHucTepcTBO 00pa3oBaHWS W HaykKW Poccuiickoi
denepannn

http //www.fsu. mto. ru - ®enepanbHbIii cOBEeT MO ydeOHMKaM MUHHCTEPCTBO

oOpaszoBaHus u Hayku Poccuiickoit denepanuu.

http //www.regadm. tambov. ru . - Ynpasnenue oopazoBanus TaMOOBCKO# 00JIacTH.
http //him. Iseptcmber. ru. - I'azera «Xumust » U caT s yuuTens «S uay Ha ypok
XUMUUNY.

http //home. uic. tula .ru / -zanchem . - 3anumarenbHass XUMHUSI : BCE O METaJLIaX.

http //mendeleev. Jino - net.ru . - Ileproanyeckuii 3aK0H

1 .1 .MeHneneeBa U CTpOCHUE aTroMa.

http //chemicsoft. chat. ru . - [IporpamMMHOe 0OecCIICUECHHE 110 XUMHUHU.



